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here’s Economy in the Long Run 


They are lighter .. . faster . . . safer. Ocean ships 
and railroad trains are but a few of many things 
redesigned for modern demands. Our trains 
travel faster and farther on less fuel. Our planes 
quickly span the oceans because of this. 


Jackson’s Featherlight A-4W Holder is another 
instance of this general trend. It is based on the 
time-tested principle of tong-type operation and 
it is fully insulated for safety. Its light metal 
parts eliminate dead weight. Its streamlined de- 
sign, its smaller size, its increased lever length 
all add up to operator appeal and get the job 
done faster and with less fatigue. And that’s 
what we mean by saying “There’s Economy in 
the Long Run”. 
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FEATHERLIGHT : 50% weight reduction 
TONGS are of tough light weight alloy 
COPPER JAWS, quickly and easily replaceable 
INSULATORS: New Crown Type last longer 


MAINTENANCE: Replaceable Copper Jaws and Crow 
insulators cut maintenance 50% 


VENTILATION: Free flowing no holder works « 

NEW TONG PIVOT-HINGE: Easily knocked down and assembled 
CABLE CONNECTIONS: Mechanical 

CAPACITY: '4” electrodes. 


. 
> 


3265 Wight Street, Detroit 7, Michigan 


Designers and manufacturers of fully. and semi-insu 
lated electrode holders for every arc welding need 
including “Quik-Trik”’ models TA-1 and 3, with easily 
detached cable end and the Quik Trik’’ Cable 
Connector. Complete illustrated folder upon request 


Contact your nearest Jackson dealer or write to us. 
Canada: Hollup Corporation Limited, Toront 


’ VY 
TET: Supplies Limited. Vancouver 





Here’s How Resistance 
Welding Pays: 





Weld-O-Trol and weld-and-sequence 
timer added to this welder brought a 
net saving of $23,960.05 in produc- 
tion of blower units. 


This large electrical manufacturer reaped a recognition of the high ability of this electroni: 
$23,960.05 dividend from two electronic units welding process. 
that put resistance welding to work on his pro- The results of this remarkable history are noth 
duction line. ing new to users of resistance welding familia 
To begin with, he invested $493 in this elec- with the wide flexibility of this modern produc 
tronic equipment ...aWestinghouse Weld-O-Trol tion tool, Ask your nearest Westinghouse office 
and an automatic weld-and-sequence timer. to show you how resistance welding control can 
These controls were added to a welder whose work in your plant. Westinghouse Electrie Corpo 
original cost was $2,020, making a total outlay ration, P. O. Box 868, Pittsburgh 30, Pa. J-2134 
of $2,513. 
The unit was then used to resistance-weld two 
types of double-sided blowers, which included 
welding 24 vanes on each side of the main circu- 
lar sheet and a reinforcing ring welded to 
the vanes on the outside. The blowers, made of 
1g” mild steel, were formerly welded by a 
slower process. 


How well resistance welding speeded the 
operation is shown by the savings in labor costs 
over a period of one year in producing 4,155 units 
-..a total saving of $26,473.05! Subtract the in- 
vestment and the manufacturer still pocketed 
$23,960.05 ...a gift of resistance welding to his 
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ABOVE at top is a view in the ACF Brill Motors Company plant showing 

Federal Welders in production. 54” Federal is in the rear . . . Closeup shows 

a full extra-length aluminum door being completely welded in the new 
Federal 84” Spot Welder. 


“Federal 
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Fig. 1—Lockheed ‘“‘Shoot- 
ing Star"’ (P-80) in flight. 
One of the war's last de- 
velopments, this plane is 
powered by the Type !-40 
G-E gas turbine described 
in the accompanying text. 


LMOsT all types of welding are 
A being used to great advantage 
in the production of the G-E 
Type I-40 aircraft gas turbine used to 
power the Lockheed P-80 or “Shoot- 
ing Star” (Fig. 1). This turbo-jet 
engine generates better than two 
horsepower per pound of engine 
weight as compared with about one 
horsepower per pound in a recipro- 
cating engine. Welding helps greatly 
in obtaining this extremely favorable 
power-to-weight ratio. 


Gas Turbine Drives Compressor 


The thrust delivered by the I-40 is 
developed by the expansion of hot 
gases through the jet nozzle. These 
gases are the products of combustion 
of fuel and air, which occurs in the 
combustion chamber. The air is sup- 
plied by the compressor, which is 
driven by the gas-turbine wheel. The 
turbine wheel in turn is driven by the 
hot gases which impinge on it. All 
of the gas passes through the turbine 
wheel, but only part of its available 
energy is used to drive the turbine, the 
remainder being used to produce the 
jet thrust. 

Since the intense heat of combus- 





Welding Turbo-Jet Engines 





New austenitic stainless alloys had to be evolved for jet 
aircraft, and one of our major production feats 
develop suitable methods of welding them. Spot, seam 
atomic-hydrogen and metal-arc welding were all employed. 


was to 


By W. J. CAMPBELL 


Electric Welding Div., General Electric Co. 


tion creates very high operating tem- 
peratures (about 1,500 F), heat-re- 
sistant austenitic alloys are required 
for the combustion chamber and ex- 
haust unit. In order to keep the weight 
of the engine down, these heat-resist- 
ant alloys are used in sheet form. 
Some sheets are as light as 0.022 in. 
in thickness. 

Austenitic stainless alloys give high 
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strength and good corrosion resist- 
ance at high temperatures. By weld- 
ing parts formed of these alloys, the 
engineer was able to design for mini- 
mum weight with maximum joint ef- 
ficiency in both thermal strength and 
physical strength. Being austenitic, 
these alloys are non-heat-treatable, 
and in addition they are “stabilized” 


alloys. Since they are non-heat-treat- 
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Fig. 3——Welding of the cross-over tubes to the flame tubes 
is done by the atomic-hydrogen process. The ends of the 
tubes are joined to the rings by metal-arc welding. 


Fig. 4—Ring and tubes for aircraft gas turbine, as as- 
sembled with hydrogen backing fixtures in place. One 
of the latter fixtures is also shown on the chair. 





able, no increase in hardness or loss 
in ductility occurs from the heat of 
welding, and as they are “stabilized”’ 
alloys there is very little loss of cor- 
rosion resistance when the parts are 
welded. 

There are over five hundred welded 
joints in the I-40, most of which are 
on sheet-metal parts. Naturally, this 
presents the serious problem of dis- 
tortion, a problem made even more 
difficult to control by the higher co- 
efficient of expansion of stainless al- 
loys. Only through close cooperation 
between the design engineer, manu- 
facturing department and welding 
engineer was a satisfactory procedure 
established for the fabrication of the 
sheet-metal parts. 


Joint Design Procedures 


Before fabrication could be begun, 
it was necessary to make a thorough 
study of the fabrication problems cov- 
ering procedures for joint design, fix- 
turing, welding and machining. In 
considering joint design, it was first 
necessary to design for strength. Then 
weight, distortion and gas flow were 
checked very closely. Take, for ex- 
ample, a joint in which it is necessary 
to join pieces of different thicknesses. 
Minimum weight would be achieved 
by using a straight butt joint. A joint 
of this type, however, would set up a 
stress concentration in the thinner 
piece, and this would encourage fail- 
ure in service. Fusion welding of a 
butt joint would also cause greater 
distortion. Therefore, a lap joint is 
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used where the flanges are welded to 
the exhaust casing or the ring holders 
as well as to the flame tubes. The 
weld, moreover, is generally made by 
resistance seam welding. Such a joint 
is tight and has excellent strength, a 
minimum of distortion and a neat 
appearance. 

Where the variation in thickness is 
great, fatigue failure may occur in 
the thinner section next to the lap. It 
is, therefore, always desirable to keep 
both pieces as closely as possible to 
the same thickness. 


Welds Backed with Hydrogen 


The longitudinal seams, in some in- 
stances, are designed to provide a 
flush joint without the necessity of 
grinding. These joints are made by 
using atomic-hydrogen welding to join 
pieces previously clamped in a fixture. 
To insure bead uniformity on the un- 
derside, the joint is backed up with 
hydrogen. The hydrogen backing is 
provided by burning hydrogen gas in 
a groove milled in the backing bar of 
the fixture. 

On thickness up to 1/16 in. it is 
possible to butt the edges up square 
and, using the fixture as mentioned, 
weld the seam without the addition of 
filler metal or the use of flux. The 
result is a nearly flush joint, one that 
doesn’t require cleaning and which 
has excellent physical strength. 

The need for filler material is elim- 
inated by clamping both sheets tightly 
within 4 in. of the edges along the 
joint. The heat of the atomic-hydro- 
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gen arc causes the metal to 
and upset the sheets along 
The upset portion is then 
down to produce a flush weld 
metal contracts a little 
clamps as it cools, but this is so 
that it has scarcely any effect 
strength of the joint. 
a fillet weld is necessary betwee 
stock and a heavier section, th 
arc process is sometimes used t 
advantage. 
Distortion 


betwer 


[In cases 


caused 


Fig. 5—Clese-up of circumferential seam wel 
ing of a large flange to the cone assembly 
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Fig. 6—Nozzle diaphragm for gas turbine. 
Note the large amount of arc welding. 
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Combustion Chamber Assembly 


lhe most complicated assembly ot 


unit 
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is the combustion chamb 
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shows the flame tubes being as 


nbled in the fixture, together wit! 


inner and outer ring. Fig. 


operator welding the 
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Che other opera 
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to spring when it has been removed 


from the fixture. The distortion may 
vary from one unit to another; 1. 
one operator may make each weld 
with no mishaps, while another may 
] 


have a hole and spend considerable 
time in repairing it, thus causing more 
than normal distortion. 

lhe assembly is checked on a go 
or no-go fixture and if found accept 
able, it is then set up in a boring mill 
for machining of the rings. The de 
tails of the fixtures used for provid 
ing hydrogen gas backing are show1 
in the fixture on the chair in Fig. 4 
Note the small holes through which 
an e gas flow is obtained around 
the whole joint. The ring-and-tube 
joint is welded from the inside of the 
flame tube, and the metal is melted 
to torm a smooth rounded bead on 
the and a uniform filler weld 
around the outside. Note the number 
| other joints in this assembly. The 
combustion chamber is given a hydro 
st of 100 psi before assembly 
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Seam and Spot Welding 


\ CITCcl 


ular seam joining a flange to 


the outer exhaust cone is shown in 
Fig. 5 his weld is made by a re 

sistance seam welder, but the long 

tudinal seams in both the inner and 
outer exhaust cones are welded by 
the atomic-hydrogen process. Many 
parts in the exhaust unit assembly 


are spot welded where pressure tig] 
welds are not required. The 
also given a 100-psi hydro 


Static test 


oute! 


cone 18 


There is much arc welding in 
the nozzle diaphragm, (Fig. 6), and 
} 


the welding and machining sequenc 


nust, there fore, be controlled very 
closely he nozzle area has a criti 
cal effect on the operation of the unit, 
so the diaphragm must be scrapped if 
itis} thin the drawing tolerances 
Flash Welding, Too 

Shown in Fig. 7 is a shaft of SAE 

$140 material flash welded to a wheel 


special alloy steel Phe 
y steel shaft is 3% in 

It is welded in about 2 

s; overall time including hat 


} 


dling is about ten minutes. 


chrome-moly 


J « 
Because 


it is achine weld, the quality can 

be pretty well controlled (see Fig. 8 
Chis joint has given excellent ser\ 

ice. Of all the flash-welded joints 


| n the | 
one resulted in a failure. 
ilure occurred during 
speed test before final 

\luminum is used in the air intake 
hich is fabricated partly 
spot welding and partly by use ot oxy 
ogen welding and brazing 


10 turbine wheel, only 
The single 
the hig! 


assembly 


The tuel system is made up of 
tubing and copper tub- 
These joints are silver brazed, 
which results in an assembly hav- 
ing both a good appearance and pres- 
sure tightness. 

lo summarize, virtually all weld- 
— atomic-hydrogen, 
metal-arc, spot, seam and flash weld 
ing, gas welding and silver brazing- 
have been called upon to produce this 
newest type of aircraft engine, an en- 
gine which has made possible a coast- 
to-coast flight across the United States 
in the almost incredible time of 4 hr, 
13 min 


] 
ainle 
stainless 


ing 


ing processes 





Fig. 7—This shaft of SAE 4140 material has 
just been flash welded to a wheel forging. 





Fig. 8—Macrograph of longitudinal 


cross-section of the flash-welded 
wheel and shaft shown in Fig. 7. 














Typical scenes at the 1946 Metal Show. 





The attendance was considerably larger 


than had been anticipated, and it was sometimes difficult to get through the aisles. 


2tth National Metal Congress 


HE 27th National Metal Con- 
| gress and Exhibition, held Feb. 
4 to 8 in the year 1 of the 
Atomic Age, proved worthy of such 
Hollywood adjectives as “colossal,” 
“stupendous” and “terrific.” For those 
who like their information to be more 
statistical, 450 manufacturers exhib- 
ited some $4,500,000 worth of new 
products and equipment over eight 
acres of ground in the Cleveland Pub- 
lic Auditorium. The exhibits ranged 
in size from a 40 by 60 ft all-steel 
Quonset hut to tiny inspection gauges. 
The clocked attendance during the 
five days of the show was 42,562- 
over 12,000 more than the 30,000 at- 


tendance that had been anticipated. 
Welding Well Represented 


The American Welding Society did 
not participate officially as in former 
Metal Shows, and for this reason 
many important manufacturers of 
welding equipment took no display 
space. Nevertheless, there were at 
least 90 of the 450 exhibitors whose 
products, manufacturing processes 
and equipment were of definite in- 
terest to the welding industry. 

Manufacturers of induction-heat- 
ing equipment were present in almost 
full force to demonstrate the advan- 
tages of their equipments in brazing 
and surface-hardening applications. 
Even the casual visitor could not fail 
to be impressed with the speed and 
ease of control with which induction- 
brazing operations were conducted. 
Several new names have appeared to 
supplement the “oldtimers” in this 
war-born production process, which 
seems certain to carve out an impor- 
tant place for itself in industry. 
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First Metal Show since October, 1944, reveals that many 





wartime techniques are adaptable to peacetime products. 
Over 42,000 visitors inspect eight acres of exhibits. 


By CLYDE B. CLASON 


Production gas brazing was also 
represented by displays of the new- 
type burners and of an indexing fix- 
ture which brings the work to the 
flame, holds it there the proper inter- 
val of time and then carries the brazed 
assembly to an unloading station. 


Powdered Metal in Flame 


A new kind of torch that permits a 
composition of powdered or finely 
divided metal and the suitable flux to 
be projected through the flame cone 
onto the work was demonstrated at 
the booth of the Powder Weld Com- 
pany, a Brooklyn manufacturer. Fuel 
gas, oxygen and a processing gas such 
as nitrogen are used together in this 
newly developed process, which should 
have many applications in building up 
worn surfaces and hard-facing. The 
torch can also be used for welding 
and brazing operations in a controlled 
atmosphere or as a conventional weld- 
ing ‘and brazing torch. 

A demonstration of electronically 
controlled flame-cutting drew many 
visitors to the Airco booth. By look- 
ing into a mirror placed below the 
phototube control box, they could see 
with what fidelity the scanning beam 
of light followed the outlines of a 
drawing. At the other end of the arm, 
four torches cut out metal silhouettes 
of a female figure—chosen not so 
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much for its voluptuous curves 
demonstrate that intricate outlines 
nothing to the electronic-tracing 
Visitors who attended the | 
booth were shown some remar! 
samples of stainless steel and 
hard-to-cut alloys that had bee 
curately and evenly severed by 
of a new cutting process. This | 
ess makes use of a powdered flu» 
troduced into the oxy-acetylene f 
Unfortunately, no information 
is as yet available for publicatior 


Supersonic Weld Testing 


A new method of non-destru 
weld testing that may soon vi 
the X-ray, gamma-ray and mag! 
particle methods of inspectior 
shown by Sperry Products, Inc. 
is the “Supersonic Reflectos¢ 
which, though it uses supersoni 


brations instead of microwaves 
based on the same “shout-and- 
principle as radar. To operat 


quartz crystal searching unit is 
plied to a flat surface of the mat 
being tested, after this surfac« 

been covered with a light film of « 
minimize friction and improve 

transmission. The pattern produ 
on an oscilloscope screen then 

vides a visual indication of the | 
tion of any defects that may be p: 
ent in the material. The 


supers 
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A 40 by 60 ft Quonset building was the largest of the 450 exhibits spread over 


the Cleveland Public Auditorium. The Quonset is offered by the Great Lakes Steel 
Corp. as an answer to industrial needs for quickly erected, economical buildings. 


vibrations are able to penetrate and 
be reflected back through up to 10 ft 
of steel. 

Most spectacular exhibit of the 
show was the 40 by 60 foot all-steel 
arch-rib Quonset building erected to 
house the Great Lakes Steel Corpora- 
tion’s showing of various products 
made of N-A-X low-alloy, high-ten- 
sile steels. Quonset “packaged” struc- 
tures are being fabricated in numer- 
ous sizes and are readily adaptable to 
a wide variety of uses. While the 
usual assembly is by screws and bolts, 
there have been several installations 
where welding was done instead. 
Since portability is not a factor in 
peacetime building construction, weld- 
ing would have to compete on a cost 
basis only with the bolted method of 
site erection. 


Nails Go in the Groove 


One of the secrets of the erection 
simplicity of Quonset buildings is 
their nailable framing members. The 
framework is comprised of two pieces 
of strip steel welded at intervals, back- 
to-back. The result is a single con- 
struction member containing a groove 
into which nails can be driven. Thus 
the exterior sheeting and any interior 
finishing materials can be nailed di- 
rectly to the metal framework. The 
framing member’s steel jaws exert a 
holding power greater than wood. 

Chose whose thoughts turn to- 
vard the construction of prefabri- 
cated homes should also consider the 
advantages of stud welding for at- 
taching new insulation materials such 
as “Fiberglas” to steel walls. At the 
display of the Nelson Specialty Weld- 

Equipment Corp., round-headed 
pointed studs were driven with ease 
through inch-thick insulation and 
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welded to the steel on the opposite 
side. The large round heads held the 
insulation material securely in place. 


Metal Congress Program 


Technical sessions, round table dis- 
cussions and lecture courses featured 
the progress of the National Metal 
Congress sponsored by the American 
Society for Metals. Of these various 
sessions, two evening panel discus- 
sions were of outstanding importance. 
These were both held in the music hall 
of the Public Auditorium. 

On Tuesday evening the discussion 
covered the subject of “super-alloys” 
for high-temperature service in gas 
turbines and jet engines. C. T. Evans, 
Jr., chief metallurgist; Elliott Co., 
acted as chairman, while the panel 
members were Howard Cross, Bat- 
telle Memorial Institute, Russell 
Franks, chief metallurgist, Union 
Carbide and Carbon Research Lab- 
oratories, N. L. Mochel, metallurgi- 
cal engineer, Westinghouse Electric 
Corp., Gunther Mohling, Allegheny 
Ludlum Steel Corp., W. L. Badger, 
metallurgical section, Thomson Lab- 
oratory, General Electric Co., and 
F. S. Badger, metallurgist, Haynes 
Stellite Co. Full details were given 
of the compositions of various alloys 
developed to withstand the terrific 
heat generated by gas turbines and jet 
engines, but representatives of the 
press present were requested not to 
publish any of this information. 


This Atomic Age 


The second panel discussion, held 
on Wednesday, Feb. 6, was devoted to 
atomic energy and the new science of 
Nucleonics. Cyril Stanley Smith, di- 
rector of Metals Institute, University 
of Chicago, acted as chairman. Panel 


members were: S. K. Allison, Insti- 
tute of Nuclear Studies, University 
of Chicago, Zay Jeffries, vice-presi- 
dent, General Electric Co., A. B. Kin- 
zel, vice-president, Union Carbide and 
Carbon Research Laboratories, John 
Chipman, professor of metallurgy, 
Massachusetts Institute of Technol- 
ogy. Two facts of special interest 
were brought out by this discussion : 
one that there is little chance of an 
uncontrolled chain reaction wiping 
out the world and (2) that the small- 
est atomic-power plant possible to 
build will weigh in the neighborhood 
of 50 tons. 


“I’m much upset by these rumors, 
and I’m eager to scotch them,” said 
Dr. Allison in response to a question 
from the floor concerning the possi- 
bility of an uncontrolled nitrogen 
chain reaction. “I do not know of 
any way to start a chain reaction that 
will spread beyond the active pre- 
pared material.” 


Newspaper writers, politicians and 
public figures in general appear to 
be profoundly pessimistic over the 
world’s ability to survive the Atomic 
Age, but not Dr. Gerald Wendt, edi- 
torial director of Science Illustrated. 
Speaking at the annual dinner of the 
\merican Society for Metals, held 
Thursday evening, Feb. 7, Dr. Wendt 
was not afraid to strike out boldly 
against the prevailing tide of atomic 
blues. He predicted that the world 
has seen the last of the atomic bomb 
as a military weapon. 


Please turn to page 41) 





W. H. Eisenman, managing director of the Na- 

tional Metal Congress, found that he couldn't 

say no when Frank Cucksey, diminutive film 

actor, handed him brazing-furnace literature at 
the Lindberg Engineering Co. exhibit. 














x CONSTRUCTION 


Fig. 1—This vessel was 
converted to the pro- 
duction of 100-octane 
gasoline by lining the 
interior with ‘/g-in. 


nickel sheet. 





Niekel-Lined Pressure Vessel! 


By DONALD E. EVANS and WALTER B. MEYER 


John Nooter Boiler Works Co., St. Louis 





The problem of finding suitable due to wartime pressures. The tre- HE economy of using a tl Y 
metals for resisting the attack of mendous demand for 100-octane gaso- of corrosion-resisting mat 
chemical reagents, heretofore never line, for example, bringing with it the a layer or barrier t 
encountered in the petro-chemical and increased use of hydrofluoric acid, in- _ relatively thicker steel vessel | 
other fields, was hastened by the ad-  tensified the search for metals and_ definitely established. This 
vent of new processes—many of them alloys which would meet the new be attached to the steel vessel 

corrosive problems involved. of two practicable methods « 

Fig. 2—Looking into the interior of the ves- The accompanying material. which ‘1 widespread use. 

sel. The shell liner has been fitted and : 

tacked, and three segments of the head shows the methods used to apply Clad Steel, Separate Linings 

liner are in position for tacking. nickel and nickel-alloy linings, is based 
on data developed by the authors and By the first method, t 
by the techmcal service section, devel- _ is bonded to a steel-base plate 


opment and research division of The entire area. Clad-steel plat 
International Nickel Co., Inc. The nature may be nickel-clad, Mone! 


conversion of the steel pressure vessel Inconel-clad or stainless-clad 
was done at the Nooter plant—Tuer _— greatest quantity of this clad 
EDITORS. fabricated as hot-rolled plate. 
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There are two methods of fitting steel equipment with 


corrosion-resistant linings: clad steel and a separate 


lining attached by plug and seam welding. 


Interesting 


details of the second method are told in this article. 


ind thicker. It is used in the building 
of such large equipment as caustic 
evaporators and other heavy chemical 
equipment. 

In the second method, the liner is 
used as a separate and loose lining 
attached at regular intervals to the 
steel vessel. These linings of corro- 
sion-resistant metals and alloys can be 
applied either in the shop or in the 
field—not only to existing vessels but 
to new vessels of steel, 
This method 
2, 3, 4, and 5. 


Heat-Transfer Requirements 


wood or con- 
crete. is illustrated by 


Figs. 1, 


(he economics and heat transfer 
requirements of the case will deter- 
mine whether a new vessel is to be 
fabricated of clad-steel plate or of 
steel plate and then lined with corro- 
sion-resistant sheet metal. If heat 
transfer through the vessel walls is 
important, the solid, uniformly-clad 
steel plate will be used to avoid the 
in sul ating effect of the slight air space 


+} 


that occurs between the shell and 
its lining. 
or most linings of Monel, nickel 


| Inconel, sheets are used in sizes 
as large as can be easily handled 
the shop or passed through existing 
openings in the vessel to be lined. 
nce the coefficient of expansion of 
se three materials is about the same 
as that of steel, full-size sheets may 
used for most services, subject, of 
se, to the limitations noted. Serv 
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ices which involve severe changes of 
temperature or vacuum will require 
sheet or strip 18 in. or less in width, 
unless plug welding is used. 

Monel, nickel and Inconel lend 
themselves to lining work because they 
can be formed easily to vessel con- 
tours, punched for plug welding and 
readily arc welded to themselves and 
to the steel vessel. 


Linings in Steel Vessels 


Are welding is the only process rec 

ommended for the attachment of loose 
linings to steel equipment. Before such 
linings are applied, all scale, paint and 
products of corrosion should be re- 
ail from the interior surfaces by 
sandblasting or steel-grit blasting. If 
this is not practicable, at least those 
areas that are welded should be 
cleaned by spot grinding with a disc 
grinder. Tanks that have been previ- 
ously lined with lead or other low 
melting materials must have all traces 
of such materials removed from the 
surface to be relined for a minimum 
of three inches from the welding areas 
This precaution is necessary because 
any pick-up of foreign matter at weld 
ing temperature may cause embrittle- 
ment. In addition, rivet heads should 
be thoroughly cleaned, even though 
they are to be protected by sheet 
metal saddles or covers. 

Although sheet thicknesses for lin 
ings are selected to meet the 
sive conditions involved, the minimum 


corTrrTro- 


Fig. 3—Detail of the shell liner sheets. 
The holes for the plug welds were spaced on 
6-in. centers midway between the edges. 


thickness, set by practical fabrication 
considerations, is 0.062 in. Nozzles 
are usually lined with 0.062-in. or, 
preferably, 0.072-in. sheet. Nickel and 
Inconel sheets should be standard 
cold-rolled grade, and Monel either 
standard cold-rolled or “35” sheet. 
Usually all welds are left in the 
as-welded condition. 

3efore welding is begun on any 
lining installation, some experimenta- 
tion should be made on scrap ma- 
terial, using joints and procedures 
similar to those indicated for the 
actual installation. 


Nickel-Lined Pressure Vessel 


A recent project involved the appli- 
cation of a nickel lining to an existing 
steel vessel (Fig. 1) measuring 4 ft in 
outside diameter by 16 ft in overall 


length. The steel shell was 1% @ in. 
thick, and the heads were 2:1 ellip- 
soidal. The vessel was designed for 


operation at 450 psi and a temperature 
of 525 F and was to be converted to 
the production of 100-octane gasoline. 

Before lining, certain alterations 
were necessary in order to adapt this 
vessel to its new service requirements. 
The changes consisted of removing 
various nozzles and couplings as well 


Fig. 4—Close-up of the three head segments 
shown in Fig. 2, showing the “orange-peel"' 
method of fit-up. Holes for testing the indi- 
vidual segments were drilled in the steel head 
before the liner plates were fitted. 





39 























Fig. 6—Cross-section of typical plug weld. The bead was run around 
the periphery and worked toward the center, all in one pass. 





Fig. 7—Cross-section of a typical longitudi- 
nal seam on the '/,-in. nickel liner. 


as blanking off the resulting openings. 
The repaired sections were X-rayed, 
and the entire vessel was stress-re- 
lieved before lining. These changes 
were made in accordance with API- 
ASME code. 
Welded Joints X-rayed 

Since a nickel lining was to be used, 
nickel welds were required for both 
plug welding and seam welding. Be- 
cause of the thickness of the lining— 
¥g in. of nickel—it was necessary to 
make several test plates and X-ray 
the welded joints before proceeding 
with the lining: job. The test plates 
consisted of a ¥%-in. mild-steel back- 
ing plate to which were attached two 
pieces of % in. nickel, 6 by 12 inches. 

Test assemblies were made using 
punched holes for the plug welds. The 
diameters of these holes were 4, %, 
% and 7% inches. X-rays indicated 
that holes 7% in. in diameter were the 
most satisfactory for the %-in. lining. 
The radiographs of the %-in. plug 
welds indicated solid 7%-in. plugs, 
whereas plugs 5¢ in. and smaller 
showed gas and slag inclusions. 

Joints between the nickel sheets 
were also done experimentally—3- 
in., Y%-in. and 5¢-in. spacings being 
used. Finally, care was taken to re- 
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move all slag between passes, using a 
descaling hammer and wire brush for 
this task. 

After the proper procedure was 
established and verified by X-ray, a 
test plate consisting of a %-in. nickel 
sheet 6 by 12 inches welded to a steel 
backing plate was subjected to a hy- 
drostatic test in excess of 600 psi be- 
tween the steel and the nickel. No 
leaks or distortions were in evidence. 


Liner Sheets and Heat Segments 


The technique for applying the 
nickel lining having been determined, 
it was now necessary to prepare the 
interior of the vessel. All projections, 
seams and irregularities were ground 
smooth, and the interior of the tank 
was sandblasted to get a clean surface 
and insure a perfect bond. 

The nickel liner sheets, measuring 
12 in. wide by 8 ft. long, were punched 
for 7¢-in. plug welds on 6-in. centers 
midway between the sheet edges and 
extending the length of the plate. The 
plates were formed to the inside diam- 
eter of the shell and tack welded in 
place (Figs. 2 and 3). 

Head segments were of the “orange 
peel” type (Fig. 4). These sheets 
were — like those which formed 
the shell liner. After punching, shear- 





ing and forming, the head 


were tack welded into place 
Nozzle-Lining Techniqu 


The lining of the nozzle ne 
the facing of the flanges req 
new and different technique | 
of their varying sizes. In all cas 
flange faces were recessed by 1 
ing them % inch deep and to a 
eter equal to the OD of the rais« 
of the companion flange. 

The neck linings consisted of 
sheets in the larger nozzles and 
way. Smaller nozzle necks wer 
with tubing, and the nickel 
the necks extended approximate 
in. beyond the final finished heig 
the raised face. The neck line: 
welded to the steel. flange ai 
recessed area overlaid with nick 
to a height sufficient for the flat 
be machined to standard finishe 
mensions. The nozzle 
tached to the nickel 
passes. Details of the lining, 
nozzles and their connection t 
shell liner are given in Fig. 5 


liner wa 


shell in 


All welding was done with 
nickel welding electrodes, and 
sheet of nickel was welded to th 
as an individual unit. The seams 
the edges of the nickel sheets 
welded in three passes, following 
procedure developed on the test pl 

Fig. 6 shows a cross-section 
plug weld. The bead was run ar 
the periphery and worked towar 
center. Fig. 7 is a cross-sectiot 
typical longitudinal seam. In wel 
the plugs, the arc was struck sim 
neously on nickel and 
plate. 

Welding on this tank requir 
hours and 150 lb of electrodes 


Telltale for Weld 


Each panel had a %-in. telltale 
through the steel shell for testing 
tween the shell and nickel liner. 
was necessitated by the method u 
to attach the liner to the shell. Aft 
the lining was installed, the ent 
assembly was subjected to a pt 
matic pressure of 10 psi betwee 
lining and the shell. Each sectior 
the nickel sheet was a unit in itself 
was tested individually. The inte: 
of the tank was then subjected 
hydrostatic test of 750 psi. In 
tests, the telltale holes were a r 
means for locating any leaking we 
No leaks were in evidence. 

The vessel has been in operatior 
a pressure of 300 psi for some ti 
with the telltale holes left open. Ev 
indication points to extremely sat 
factory service, with no evidence 
leakage. 


steel bai 


Tests 
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7th Metal Show 


tinued from Page 37 


awards for metallurgical 

ents were presented by 
AS)\i at the annual banquet, which 
to overflowing the capacious 
allroom of the Hotel Statler. 

Ge Swope, retired president and 
of the General Electric Co., 

ven the Medal for the Advance- 


ment of Research. Since Mr. Swope 

inable to attend, Dr. Zay Jeff- 
ries, G-E vice-president, accepted the 
me on his behalf. 


» Gold Medal of the ASM was 
rded to Earle C. Smith, chief 
tallurgist of the Republic Steel 

Corp., for his “outstanding metallurgi- 
knowledge and mature ability in 
the diagnosis and solution of diversi- 
fied metallurgical problems.” 


Robert S. Archer, metallurgical as- 
sistant to the vice-president of the 
Climax Molybdenum Co., New York, 
received the 1945 Sauveur Achieve- 

ent Award. He was, said the cita- 
tion, “responsible for three alloys 
which may be said to be the base 
upon which the present-day aluminum 
forging industry has been built.” 

The 1945 Henry Marion Howe 
Medal for technical papers of highest 
merit went to three scientists: Dara 





P. Antia, Stewart G. Fletcher and 
Morris Cohen, all of the department 
of metallurgy, Massachusetts Insti 
tute of Technology. 


X-Ray Society Meetings 


The fifth annual convention of the 
American Industrial Radium and X- 
Ray Society, Inc., was held at the 
Hotel Hollenden concurrently with 
the annual ASM convention and the 
Metal Show. Of the papers presented, 
three were of especial interest to the 
welding industry. These were: the 
second Lester Lecture, “Advances in 
Steel Weldments in the Past Few 
Years,” given by O. R. Carpenter, 
Babcock & Wilcox Co. ; “Gamma-Ray 
Examination of Rail Welds in the 
Moffat Tunnel” by R. Wayne Parcel, 
and Ray McBrian, Denver and Rio 
Grande Western Railroad, and “Ra- 
diography for Development and Con 
trol of Aluminum Alloy Spot Weld- 
ing” by G. W. Scott, Jr., Armstrong 
Cork Co. 

A symposium sponsored by Com 
mittee E-7 of the American Society 
for Testing Materials in liaison with 
the Radium and X-Ray Society was 
held on Friday, Feb. 8, in the grand 
ballroom of the Hollenden. Profes 
sor Lars Thomassen, University of 
Michigan, acted as general chairman, 
while co-chairmen were Dr. Herman 





Ie. Seeman, Eastman Kodak Co., Dr. 
John T. Norton, Massachusetts Insti- 
tute of Technology, Don. M. McCut- 
cheon, Ford Motor Co., and Dr. Les- 
lie W. Ball, Triplett & Barton, Inc. 


Uses of the Betatron 


The morning session of the sympo- 
sium was devoted exclusively to the 
betatron, an electron-accelerating de- 
vice described by one of its origina- 
tors, Dr. D. W. Kerst, University of 
Illinois, as being basically a dough- 
nut-shaped X-ray tube. Electrons 
can be raised to a potential of 20,000,- 
000 volts and directed against a target 
to produce “hard” X-rays capable of 
penetrating 15 in. of steel, Dr. Kerst 
explained. The figure of 20,000,000 
volts for X-rays seemed almost unbe- 
lievable until Dr. E. E. Charlton, Gen- 
eral Electric Company, reported that 
his company was now working with 
100,000,000-volt betatrons but hoped 
to place on the market a “small’’ 50,- 
000,000-volt unit before long. 

The betatron, it was brought out in 
the ensuing discussion, has many uses 
in radiographing very heavy castings 
but a comparatively limited applica- 
tion for plates less than 6 in. thick. 
This would automatically exclude it 
from weld inspection unless a higher 
contrast film can be developed. It 
was held sucha film would be desirable. 


‘ 


Morehead Medallist-Admiral Vickery 


HE 1945 James Turner More- 
head medal of the International 
Acetylene Association was pre- 
sented to Vice-Admiral Howard Le- 
Roy Vickery for his “eminent leader- 
ship in advancing the use of the 
xy-acetylene process for the efficient 
mass production of ships”. Admiral 
Vickery, the twentieth recipient of the 
Morehead Medal, was awarded this 
honor at a dinner held at the Metro- 
politan Club, New York City, on 
January 28. 
\dmiral Vickery 
chairman and commissioner of the 
nited States Maritime Commission 
ntil January, 1946. In this capacity, 
had much to do with the tremen- 
lous shipbuilding program which the 
Maritime Commission has developed 
ce its formation in 1937. 


sery ed no. © ice- 


In his speech of acceptance, Ad- 
iral Vickery pointed out that 51,- 
106,000 dead-weight tons of ships 
‘re built in the United States be- 
een January, 1942, and September, 
45, and built in time to be used when 
eded. To accomplish this incredible 
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Left to right: C. D'W. Gibson, the Honorable John Motley Morehead, Vice- 
Admiral Howard L. Vickery, G. O. Carter and Vice-Admiral Emory S$. Land. 


production feat, it was essential to em- 
ploy every modern method for saving 
time and materials. Among the most 
valuable of such methods were the 
oxy-acetylene processes for the shap- 
ing, forming and treating of steel 
Admiral Vickery at once recognized 
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the importance of the oxy-acetylene 
welding and cutting processes and by 
his inspiring leadership helped the 
shipbuilders to make efficient, effective 
use of them in building the greatest 
merchant marine fleet the world has 
ever known. 
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Parts Salvaged by Metallizing 


The use of metal spraying or metal- 
lising in the Peoria plant of the R. G. 
LeTourneau organization was begun 
approximately ten years ago. Shortly 
after 1940, it was found that metal 
spraying lent itself very well to the rec- 
lamation and salvage of certain types 
of parts produced in the manufacture 
of earth-moving equipment. In_ the 
first installment of this article (Feb- 
ruary, WerLDING ENGINEER), Mr. 
Brooking discussed the various uses 
found for metallizing, the parts and 
materials commonly metal sprayed, 
the different types of wire used and 
the spraying and auxiliary equipment 
needed. He also covered the first four 
of the seven production steps in this 
process: cleaning, wire set-up, plac 
ing the work in alignment, machining 
to undersise, rough surfacing, metal 
spraying and machining to specifica- 
tions. The last three of these steps are 
treated in the present installment. 
THe Eprrors. 


HE electric bonding unit serves 
very well on narrow bosses such 
as shown on the cone in Fig. 7 or 
on boxes through thin walls where it 
is impossible to cut threads because 








* Part Two—In the final installment of this article, Mr. 
Brooking describes the production steps of bonding, 
spraying, finish machining and explains the economics 
of the process for the salvaging of mismachined parts. 


By WALTER J. BROOKING 


Director of Testing and Research, 
R. G. LeTournean, Inc., Peoria, III. 





of the narrow surface to be built up. 
It is also very effective for providing 
a rough bonding surface on parts too 
hard to thread or knurl. 

The bonding unit is also quite satis- 
factory for roughing up bushings or 
other parts which are to press-fit a 
bore. Often a bonding of the surface 
with the electric bonder provides suf- 
ficient build-up to insure a satisfac- 
tory press-fit without further proc- 


essing. 


Don’t Leave Fingerprints! 


Considerable discretion on the part 
of the operator is required in any 
method of rough surfacing. Such mat- 
ters as the size of thread, number of 
threads per inch, type of knurling or 
the combination of bonding, knurling 


Fig. 7—The electric bonder is a very satisfactory roughening and bonding agent on the boss of 
this friction cone, OD and bore of which are too narrow to thread or knur! satisfactorily. 
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and/or threading on a particul 
must be determined carefully 

Great care is also required 
stage of the salvaging operatic 
keep the parts clean. The si 
fingerprint or drop of grease will 
vent the spray deposit from bor 
onto the roughened surface. A fi 
print where the material fails to 
will normally chip out during th 
chining, and the salvage operatior 
have to be repeated from the m: 
ing undersize stage. This wastes 
and increases the costs of salvag 

Should a small quantity of oi 
fingerprint accidentally get on 
face to be metal sprayed, carbor 
chloride may sometimes be used ; 
factorily to clean the part. Howe 
the best insurance against failures 
sulting from fingerprints, etc., is 
the operator to be extremely car 
Furthermore, he should always 
his work so that the spraying 
ation immediately follows the ror 
ening up process. 


Step Six: Spraying 


The spraying operation itself 
8) is the next step. This consist 
lighting the spraying head, 
it on the carriage of the 
holding it in the operator's har 
and applying the spray with the p1 
er head adjustment while the | 
is rotating the part. 

It may be necessary to stop the p1 
ess occasionally in order to me 
the thickness of the 
posited. An experienced operatol 
routine salvage ope rations, howe 
can usually gauge the length of spt 
ing time quite accurately so that 
does not have to interrupt the spr 
ing operation to check the dept! 
sprayed metal deposited 

It is important that the air, oxy 
and fuel gas (in our case propane 
dry for metal spraying 


faster 
lathe 


material 


Propane 
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xygen are usually dry enough if they 
from 
from the vendor, but air requires a 
special scrubbing and drying chamber. 
\ very small amount of moisture in 
the air blast will prevent the sprayed 
metal from bonding to the surface of 
the part. 


ire taken bottles as received 


Last Step: Finish Machining 


\fter spraying, the final step in the 
salvage operation is the machining of 
the part back to its specified size and 
the removal of all excess sprayed-on 
metal. friction 
ready for finish machining is shown in 
Fig. 9. When the built-up surfaces 
are machined to size and the excess 
unbonded metal on the adjoining sur 
faces is removed, the completely sal- 
aged cone will look like the one in 
Fig. 6 (page 43, February, WELDING 
I’ NGINEER ). 

The operator should start the re- 
noval of metal by cutting toward 
the shoulders so that the sprayed 
netal tends to back up the material 
during the turning, 
operation. 


The boss of a cone 


facing or boring 
This will avoid chipping. 
Che sprayed-on material, it should be 
noted, is rather brittle and tends to 
hip off with relative ease. If the 
turning proceeds from one side out to 
the outer edge of a boss, for example, 
i whole corner of the boss may break 
tf as the end of the cut is approached 

One of the reasons for depositing a 
thickness of 0.050 to 0.060 in. of built 
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Fig. 8 (left})—The port should be sprayed im- 
mediately after bonding, threading or knurling. 
Great care must be exercised not to get finger- 
prints, oll or grease on the prepared surface. 


Fig. 9——With OD and ID of the boss bonded and 
sprayed, this cone is ready for the final step of 
machining the built-up surfeces to size. 





up spray metal is that it is easier to 


out of the lathe. If it has been under- 
machine and is less likely to chip, spall machined, it is possible to resalvage 
or flake than thicknesses of from it in the lathe by roughing up the 
.035 to 0.040 in. sprayed surface, applying more spray 

The excess metal applied to areas and remachining. The time that is re- 
whicl quired to replace the part in the lathe 
and line it up for resalvage will be 


were not to be built up usually 
peels off very easily with the skill 


ful use of a hand scraper or lathe saved if it is possible to detect the 

cutting tool. mistakes in machining prior to re- 
A careful check of all dimensions moval of the part from the lathe. 

should be made before taking the part Parts sprayed with hard material 





Fig. 10—-Four successive steps in the salvage of shafts by building up bearing-cup and oil-seal 


seats. Top to bottom: The shaft after cleaning; oil-seal and bearing-cup seat turned undersize 


and knurled; sprayed surface on bearing and oil-seal seat; the finished shaft. 
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Fig. 11—This tungsten-carbide-tipped turn- 
ing tool with a carefully ground chip 
breaker was made standard for undercut- 
ting shafts preparatory to metal spraying. 
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Fig. 12-—This special threading tool was 
used for threading the undercut surfaces 


of shafts to provide a good bonding 
surface for the sprayed metal. 


—stainless steel, 0.80 to 1.20% C car- 
bon steel, etc.—should be ground in 
the lathe if possible in order to avoid 
the extra time required to check and 
line them up in a grinder if they are 
not already machined on centers. 


Economics of Metal Spraying 


The value of the metal-spraying 
process as a repair and maintenance 
tool for plant equipment lies, to a great 
extent, in its relative flexibility and 
the fact that repairs can be made on 
expensive or essential parts without 
waiting for the delivery of new parts 
and without excessive downtime. 

The cost of downtime, lost produc- 
tion time and the cost of a new part 
must therefore be weighed against the 
cost of the metal spraying. It will be 
found that metal spraying very often 
provides a satisfactory and economical 
means of getting a machine back in 
operation. 

For salvage of regular production 
parts, a very careful analysis of the 
economics of the process should be 
made, based upon time studies of the 
individual steps of the process to- 
gether with a careful study of the cost 
of workmanship and material in the 
part up to the stage where the mis- 
machining occurred. 
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The materials and equipment de- 
scribed in the first installment of this 
article represent a moderately sizable 
investment, but one which can pay for 
itself if other elements of the salvage 
are not too expensive. 

Probably the most important item 
of all to be studied is the labor in- 
volved and especially the labor re- 
quired to center each individual type 
of production piece and prepare it for 
the spraying operation. It is not un- 
usual for parts on which the actual 
spraying takes no more than five to 
ten minutes to require 11% to 2 hours 
for the whole salvaging operation. 


Centerless Parts Difficult 


When a comparatively large num- 
ber of parts of a certain type are to be 
salvaged, the skillful operator can re- 
duce some of the machining time, ad- 
justing time, etc., by experience and 
occasionally by fixtures such as me- 
chanical masks to keep the sprayed 
metal from areas where it is not 
wanted. In Fig. 9, for example, the 
boss is the only part being salvaged, 
and the drilled holes and face tend to 
require some cleaning time to remove 
the sprayed-on metal which adheres 
to them. 

Parts which are operated on cen- 
ters, such as the shafts shown in Fig. 
10, are naturally more quickly placed 
in the lathe and lined up for machin- 
ing than parts which have no centers, 
such as the one shown in Fig. 9. It is 
not unusual, in fact, for the difference 
between a profitable salvage operation 
and one which cost more than re- 
placement to be due solely to the time 
required to chuck and line up for ma- 
chining a part which does not operate 
on centers. 

As with any other routinized sal- 
vaging process, periodic check-ups 
should be made to re-evaluate the cost 
of materials and processing labor of 


Fig. 13—This special 
tool was employed to 
face the first end of 
the metal-sprayed sur- 
face, turn the surface 
prior to finish grind- 
ing, face the other 
end of the sprayed 
surface and cut the 
relief for grinding— 
all without resetting 
the tool in the tool 
holder or stopping 
the lathe. 
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metal spraying. Salvaging cost jy 
peacetime should always break eye; 
with and should almost alway 
some saving over the cost of t 
part. This rule does not ap; 
course, where special factors 
terial availability must be b: 
against the expenditure of addi 
money to salvage a piece. 

In making the calculations, tly 
scrap value of the part should always 
be deducted from the cost of material 
and workmanship. Sometimes the 
margin of profit from salvaging lies 
entirely within the range of the scrap 
value of the part, and if the scra; 
value were not deducted, the figures 
should show that it would be cheaper 
to start over anew. 
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Economics of Salvaging Shafts 


An example of how special tooling 
and experience provides a profitable 
margin of salvaging is shown by the 
procedure worked out for the salvage 
of the power control unit drum shafts 
in Fig. 10. 

A large number of these shafts ar 
required for regular production sched- 
ules, and a small percentage of them 
are turned undersize on the bearing- 
cup seat or oil-seal seat. Either of 
these seats can be built up safely by 
metal spraying. Each mismachined 
shaft represents a given amount of 
workmanship and a moderately sizable 
amount of steel. 

The following steps in the salvage 
of these shafts by the metallizing 
process were established : 

1. Undercut the surface (bearing 
cup and oil-seal seats to be sprayed 
Veo in. on the radius). 

2. Rough thread the surface, using 
16 threads per inch. 

3. Knurl with a shaft knurling tool 


4. Spray the prepared surfaces 
with 0.25% C wire. 
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5. ‘rim excess metal from the 
ends { the sprayed surfaces. 

6. ough turn shaft, leaving 0.020 
in. above the finished size for grinding. 

7. Finish grind shafts on an ex- 
terna! grinder. 

8. Inspect all shafts for dimen- 
sions At random check one out of 
twenty shafts with a severe shock test 
by hammering the metal-sprayed sur- 
face to test the quality of the material. 


(he fact that these shafts were ma- 
chined on centers allowed finish grind- 
ing on an external grinder to be more 
efhcient than grinding on the lathe 
where the metal spraying was done. 


Develop Special Cutting Tools 


Originally, this salvage operation 
was done with high-speed-steel tools, 
but after some experimenting and 
study it was found that the use of 
tungsten-carbide-tipped tools espe- 
cially designed for the operation re- 
duced the machining time to less than 
half that required with high-speed 
tool-steel tools. 

Since the bearing seats and oil- 
seal seats which had been turned too 
small were to be built up before the 
more expensive drilling and threading 
operations were performed, it was 
economically possible to salvage mis- 
machined shafts by metal spraying. 

The ordinary tungsten-carbide- 
tipped turning tool sketched in Fig. 
11 was standardized for the turning 
down of the OD of the areas to be 
metal sprayed. The special threading 
tool detailed in Fig. 12 provided the 
necessary type of thread to give the 
best bonding quality on these shafts. 

The turning tool shown in Fig. 13 
was especially ground so that it could 
be used to turn both ends of a bearing 
and oil seat built up by metal spraying 
and also to turn the main surface 
which was built up without changing 
tools. A 15-degree clearance was used 
so that the tool could trim the outer 
ends of the sprayed surface, then be 
fed forward to machine the main 
sprayed surface, and be fed into the 
work to cut the grinding relief—all 
without having to reset the tool. A 
clearance of 0.020 in. was left on the 
turned surfaces for finish grinding. 
The speed of turning obtainable with 
the tungsten-carbide tools plus the 
fact that the grinding relief could be 
cut with the same tool without re- 
handling reduced the time of turning 
toa small fraction of what it was with 
the original high-speed-steel tools. 


Cost Figures on Salvage 


A representative study of the sal- 
vaging of 14 of these shafts was 


made. It was found that the following 
expenditures for work and material 
were required: 


Labor (at $1.00 an hour)... ..$21.60 


Cheswen ..... Des eee 1G sia ae 1.30 
PROMONC GRO oc ass cas cs casds 45 
WO ... . vcs CoRR de eee 1.25 


Overhead at 100% of the labor 21.60 


Total .....ccccoeete tk ok eae $46.20 
Cost of reclaiming each shaft.$ 3.30 





The actual value of the metallizing 
process in the salvaging of these parts 
includes the salvage of material plus 
the labor involved up to the point 
where the salvaging operation takes 
place. Much of the expensive machin- 
ing on the shaft is done after the 
metal-spraying operation. By reduc- 
ing the cost of the machining op- 
erations to about half of what it 
was, the tungsten-carbide tool devel- 
opment made the salvaging of these 
shafts practicable, with a small margin 
of profit. 


Operator Qualifications 


The operator of a metal-spraying 
unit is probably the most important 
factor in the whole salvage process. 
The care with which he performs each 
of the many details of the operation 
and the judgment which he exercises 
in the selection of the individual steps 
of the process determine the success 
or failure and the economic usefulness 
of the operation. 

Some of the things which a metal- 
lizing operator should know are: 


How to operate an engine lathe. 
How to remove metal. 


How to select and use a variety of 
metal-turning tools. 

How to read micrometers, gauges 
and other measuring devices, exam- 
ples of which are shown in Fig. 14. 

How to read blueprints. 

How to set up, adjust and operate 
a metallizing gun. 

How and when to use an electrical 
bonding unit. 

How to use the ordinary tools of 
mechanics and machinists in careful 
machining operations. 

Some of the qualifications which a 
metal-spraying operator should have 
are: 

He should be a good mechanic, 
having a high degree of mechanical 
aptitude. 

He should be a careful workman, 
using tools and equipment with preci- 
sion and discrimination. 

He should be a careful workman, 
one who puts special emphasis on 
cleanliness and exactness of adjust- 
ment of such things as tool set- 
tings, tool grinding, metal-spray ma- 
chine adjustment and inspection meas- 
urements. 

He should be a good observer and 
intelligent interpreter of various small 
details such as water in the air blast, 
the difference in machining between a 
carbon-steel deposit of 0.10% C and 
one of 0.25% C, the difference be- 
tween a bonded, knurled or threaded 
surface, etc. 

In order to become proficient on a 
job including such requirements, an 
abiding interest and curiosity in the 
process is necessary. Without it, the 
details can hardly be mastered. 


Fig. 14——The metal-spray operator should be able fo use pre- 
cision measuring instruments such as these in his daily work. 
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The welding torch is as 
important to the pipe fit- 
ter as his wrenches. 


HILE walking through a rail- 
W vc shop a few weeks ago, I 

noticed a worker who seemed 
confronted with an insurmountable 
problem at the front end of a large 
Mikado-type locomotive. 

He had been assigned to fasten 
some pieces of '4-in. boiler steel, (he 
called them scabs) around the steam 
pipes in such a manner as to prevent 
the vacuum in the front end being 
broken by air leaking in around the 
large cast-iron pipes. To prefashion 
anything that would fit this myriad 
of curves and humps would take hours 
of valuable time. So naturally | 
wondered how he would set about to 
overcome the obstacle. 


He Found a Way 


The simplicity with which the task 
was accomplished was another boost 
for the oxy-acteylene torch as a means 
to get a good job done quickly. 

First, he used his cutting torch to 
cut out the two plates so that they 
would fit tight to the steam pipes. 
These pieces were then placed in posi- 
tion and tack welded to the smoke box 
wherever they happened to touch it. 
Next followed a series of heating and 
hammering operations, each one bring- 
ing the scabs into better position so 
that they could be tacked more secure- 
ly. In a matter of minutes the plates 





46 


Railroads use oxy-acetylene welding torches for many 
other purposes besides welding—to apply local heat 
where fitting is difficult, for straightening, shrink fit- 
ting and to loosen stubborn nuts and pipe fittings. 









New Tasks for Welding Torches 


By ARTHUR HAVENS 


were all in place and the steam pipes 
were sealed tight, a definite insurance 
against air being sucked into the front 
from this source. 

Investigation proves that this meth- 
od is nothing new; good mechanics 
have for years realized the value of 
using the heat of the welding torch to 
form difficult patches and to lav up 
flanges on heavy boiler installations. 


Fitting a Patch 


On this same locomotive, the boiler- 
makers were fitting a patch to replace 
a cracked section of the flue-sheet 
knuckle. It is a well known fact that, 
regardless of the care expended in 
preforming a patch, it is still necessary 
to finish the fitting of the flange after 
the patch is in place. For many years 
this was accomplished by heating the 
metal with a huge kerosene torch until 
it became red hot and then driving the 
flange into place with a sledge hammer 
and a flatter. 


THe WELDING ENGINEER 


How much simpler the job : 
A large heating head is placed } 
welding torch. A section of the 
is heated to a bright red, and t 
flatter fitted into a heavy-dut 
hammer drives it rapidly into 

Although most boiler patch 
heated in a charcoal fire whet 
are being formed, railroad sho 
it to be of great advantage to | 
welding torch hooked up and re 
apply additional heat if and whe: 
needed at some recalcitrant s] 
takes only a second to light the 
and apply the heat at the spot 
it’s needed. 


Shrink-Fitted Followers 


Many railroads apply steel 
followers to piston rods by a c 
nation of press and shrink fit 
3% -in. tapered fit on the end of tl 
is machined until the follower 
slide to within ™%-in. from the s! 
der on the piston rod. Using « 
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Bent 


two torches, the steel follower_ is 
heated until it has expanded to the 
point where it will slip up to the col- 
lar of the rod. Then, using plenty of 
speed, the follower is placed on the 
rod, and the assembly is rapidly lifted 
into the wheel press. Here enough 
pressure is applied to hold the fol- 
lower tight against the piston-rod col 
lar until the assembly cools. (Water 
may be used as a cooling agent.) 
When the assembly is removed from 
the press, the nut is applied, tightened 
and then welded solidly in place with 
a coated electrode. A piston-rod fol- 
lower applied in this manner has never 
been known to loosen under ordinary 
service conditions. 


Important to Pipers 


The modern welding torch is today 
as important to the locomotive piper 
as are his pipe wrenches and chain 
Seldom da you see a pipe fit- 
ter start for a job without a length 
of welding hose and a welding torch 
included in his equipment. Injector 
teed pipes, discharge pipes, and injec- 
tor steam pipes are made at the bench 
formed as close to shape as pos- 


tongs. 


sible by heating them and bending 
them by hand or in an air-operated 
pipe-bending machine. It is, however, 
practically impossible to shape all of 
intricate bends perfectly. So in- 
stead of the tiresome process of re- 
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and broken locomotive frame castings may be 
straightened in place with the aid of the welding torch. 


co 





peatedly returning to the bench to 
change these pipes, the piper heats 
them in place with his welding torch 
and fashions them into the desired 
shape. 

Ofttimes pipe unions that have not 
been loosened for some time will re 
sist the efforts of a man and a pipe 
wrench to a point where it seems as 
though no amount of brute strength 
will ever be able to break the joint 
Here the pipe fitter can use his weld 
ing torch to a good advantage. Heat 
ing almost any stubborn union to 
cherry red will cause it to come apart 
easily and without ruining the union. 
This certainly is an easier, better way 
to do it than the old-style hammering 
and so-called “destruction” method 


Loosening Stubborn Nuts 


Few are the railroad mechanics who 
at some time or another have not been 
confronted with the chore of remov 
ing the nut off a set of type-E super 
heater unit bolts. 
these 1%-in 


Rarely can one of 
nuts be loosened unless 
it has first been heated with the weld 
ing torch. Even though a modern im 
pact wrench with its wondrous per 
suasive power is used, it is still neces 
sary to warm these superheater nuts 
before they can be loosened. 

Due to the stubbornness of nuts on 
type-A superheater unit bolts, it had 
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A welding torch cannot be fopped for 
the straightening of parts in a lathe. 


become a custom to cut the bolts off 
just above the units. Though this was 
a speedy way to remove the nut, it 
could hardly be called economical. Be- 
lieving, however, that the speed offset 
the increased cost, railroad mechanics 
advanced no method to prevent the 
waste of bolts until war conditions 
forced their hands. With no replace- 
ment bolts available, it became impera- 
tive to save every bolt removed. 

The welding torch solved this prob- 
lem as easily as it had many others. 
$v heating the nuts to a dull red, they 
could be removed with the same 
wrench and bar used in tightening. 


Link-Support Casting Repaired 


Were it possible to operate loco- 
motives without the occurrence of 
breakdowns, the railroad shop fore- 
man’s life would be a lot happier. 
Since this is not possible, he must do 
the next best thing and that 1s to have 
suitable equipment and devise meth 
ods to repair the breakdowns speedily 
and efficiently. 

Ina recent engine failure,the broken 
main rod struck the link-support cast- 
ing and bent and broke it beyond rec- 
ognition. Hurried calls to other rail- 
road shops and locomotive builders 
revealed that is was impossible to buy, 
borrow, beg or steal a similar casting. 
Nevertheless, the engine was vitally 
needed, and it fell upon the foreman 
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Bending a reverse shaft arm is not dif- 
ficult with heat from a welding torch. 


to have the intricate casting straight- 


ened and welded 
Hercules! 

He began by creating a likeness of 
the casting’s position on the locomo- 
tive on an old planer bed. The pieces, 
such as were left, were bolted into 
position. By alternate heating and 
bending, the casting was brought back 
to shape so that the breaks could be 
welded and the missing sections re- 
placed. The casting was soon back on 
the locomotive, thanks to the ability to 
heat locally with the oxy-acetylene 
torch. A minimum of valve adjust- 
ment was needed, and the locomotive 
was as square as when built. 


a labor worthy of 


Straighten Crosshead Guides 


When crosshead guides are being 
realigned in the back shop, it is not 
uncommon to find the guide yoke 
sprung out of position, throwing the 
guide bars out of lateral alignment 
with the cylinder bore. The guide 
yoke can usually be heated with one 
or two (if it is exceptionally heavy ) 
heating torches and straightened back 
into position. This method of correct- 
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ing the fault is much simpler and more 
effective than the usual stopgap of 
filling the holes in either the guide or 
the yoke and redrilling. 

As I watch a wheel-press mechanic 
heat a driving wheel to remove a re- 
calcitrant crank pin, J] often wonder 
what he would do if it were impossible 
to apply heat with the welding torch. 
It is not unusual to find that the pres- 
sure exerted by the wheel »ress is in- 
sufficient to start a heavy crank pin or 
driving-wheel axle. Years ago—be- 
fore we discovered that a few minute 
applications of heat in the proper spots 
with the welding torch would help to 
start these contrary fits—it was neces- 
sary to upend the wheels under a drill 
press and drill a row of large holes 
across the face of the axle or pin. 
Even this drastic remedy failed at 
times to relieve the fit. Now it has 
become a standard practice to heat 
these extra-tight fits, and I have never 
known one to resist the combined 
efforts of press and heat. 


Loose Eccentric Arms 


When eccentric arms become loose 
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Shaping a cumbersome ash pan— 
another task for the welding torch. 


on the crank pin, it is a simple 
to heat them and place an arbor 
correct diameter in 


onto the arbor and left until tl 
becomes cool. To facilitate ret 
of the eccentric arm from the 
it will be necessary to drive a 
steel wedge into the slot in th 

The torches used for all of the 
ing applications I have describ 
those shown in the pictures 
same ones used for welding. 1 
size is controlled by the area or t 
ness of the part to be heated. | 
a large tip, and sometimes the | 
available, is used. 


Special Heads Needed 


It is reasonable to assume 

when welding equipment mat 
turers realize the number of he 
applications and the amount of « 

and acetylene consumed for this 
pose, they will create special 
acetylene heating heads with tw 
more tips designed for the sole 
pose of heating rapidly. In fa 


the cranl 
opening. The crank arm is tight 


least one manufacturer has a hea 


head of this type on the market 
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“Whale” Piers for Mulberry: 


By A. LAMONDE, M.B.E., and R. G. BRAITHWAITE, 


Fig. 1—A section of 
the “Whale”’ pier at 
Arromanches. 


M. Inst. C. E. 





Two British engineers describe the fabrication of the 
floating bridges for the “Whale” piers, which played 
a vitally important part inside the famous Mulberry 
harbors. The work involved some 350 miles of welding. 


HE design and preparation of 
equipment for the invasion of 
Europe was the chief problem 


before the technical branches of the 
Services in early 1942. 
Piers a Mile Long 

The necessity for floating piers as 
much as a mile long, reaching out 
from the flat beaches into deep water, 
was expressed in the now famous 
Minute of Winston Churchill in May, 
1942, demanding the solution of the 
problems involved at all costs. That 
the problems were solved is now com- 

n knowledge, and in due course the 
“Whale” piers played their part in- 
side the famous Mulberry floating 
harbors. 

n July, 1942, the War Office engi- 

rs had got far enough ahead with 

- designs to ask the engineering 

1 of Braithwaite and Co., Ltd., to 

d eighteen prototype spans for 

ting bridges for the “Whale” 
a 


ec 


Since much of the work was experi- 
mental, the firm had to work from 
outline drawings. Its prewar experi- 
ence in the construction of large multi- 
span bridges, including those crossing 
the Ganges, Brahmaputra, Irrawaddy 
and Nerbudda rivers, was of consider- 
able assistance to the authorities in 
planning the job. 


Preliminary Construction 


The bridges required were for link- 
ing the landing piers to the shore and 
consisted of multiple units carried on 
floats. They were designed to give 
maximum flexibility under wave ac- 
tion while remaining stable under 
heavy moving loads. The preliminary 
task involved the preparation of twelve 


ordinary spans and six telescopic 
spans and items of floats, erection 
tanks, pivot plates, rock insertion 


floats, shore ramp floats and anchor- 
age equipment. The total weight of 
steelwork was 880 tons. 
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When the fabrication was com- 
pleted, these prototype spans were 
erected on the sea and severely tested. 
The testing included subjection to 
winter gale conditions, with waves 
running as high as 12 ft. The bridges 
came triumphantly through this test. 
The design having proved satisfac- 
tory, the authorities decided to place 
contracts for the mass fabrication of 
no less than ten miles of bridging, of 
which four miles, equivalent to 270 
spans, were awarded to Braithwaite 
and Co. Of these 270, 200 spans were 
made at the firm’s West Bromwich 
works and 70 spans at its Newport 
works, both branches acting as inde- 
pendent parent firms for their own 
area. 


350 Miles of Welding 


The contract involved the fabrica- 
tion of 9,500 tons of steel, with 350 


* Based on an article from the British publica- 
tion, Welding. 
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miles of welding to be accomplished in — seven complete sets of the latter hav- specialized jig work for bri: 
a working period of nine months. In _ ing to be sent out to other parent firms abled it to bring into play a | 
addition to this work, the company to insure interchangeability of com- technique for accurate fabric 
was responsible for the manufacture ponents. the components. The toler 


of all master and sub-master templates, sraithwaite’s experience gained in lowed between centers 


or 
units was plus or minus 0.03] 
that on the holes themselves 
0.010 or minus 0.005 in. It 
solutely necessary for the sake 
plete interchangeability that 
limits be rigidly adhered to. It 
be borne in mind that this 
ordinary black plate with mu 
scale remaining. 

To make certain that all th 
from the subcontractors wi 
identical, Braithwaite and C 
sub-master templates for the 
also for the other companies w! 
acting as “parent” firms for the 
areas. These templates were u 
the subcontractors to make the: 
working templates and drillin; 
The sub-master plates themselv: 
kept for reference and checkin, 
poses. The working jigs carried 
ened steel bushings to guide th 
The positions and diameters of 
bushings were frequently ch 
and they were taken out and re; 
as soon as any appreciable t: 
wear was noted. The sub-maste 
master templates alone weigh« 
100 tons. 

Some forty firms were engag 
subcontractors by West Bro 
alone and another thirty by N 
to assist in producing the compo! 
required. Their loyal collabo 
materially assisted in completing 
work by the scheduled date 

Each bridge consisted of two 
back” girders carrying a flexibl 
and supported at the ends on sp 
bearings. The general arrang 
of the piers is shown in Fig. 1, 
ture taken at Arromanches s! 
after D Day. It will be noted that 
ditional flange plates have been ri 
onto the chords. This was a 
modification due to the heavier loa 
requirements and these were know! 
Mark II spans. This article, how 
is confined to Mark I spans, on w 
the additional flanges were omit! 


Flexible Construction 


Flexibility is one of the major 
tures of these bridges. Each gi 
consists of two box ends and bea 
linking up the various compon 
Shop-welded parts with site-h 
connections allowed a minimun 
weight coupled with simplicity o! 
erection. Parts of the bridge wer 
signed as riveted components in « 
to balance out production in va 
structural engineering shops. T! 
particularly in evidence in the cas 
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erticals and center cross 


cation of the box ends was 

t as follows: The side plates 
drilled, using one of the 
es prepared from the sub- 
iplates. All site-connection 
. drilled full size, and pro- 
vas cutting were outlined by 
r les (% in.) at intersection 
lines uts. The plates were flame- 
ut t file and then pressed at the 
e required profile to take the 


wel 


ing. 
Details of Welding Jigs 


fop and bottom flange plates were 
similarly treated, and the internal dia- 
phragms were planed to the correct 
yvidth. When all the parts had been 

mpleted, they were put together in 
the assembly jig shown in Fig. 2. This 
¢ was one of several made by John 
Thompson, Ltd., of Dudley, for this 
urpose; holes drilled at each end 
iccurately located the exact position 

he web relative to the flanges and 
her connections. When the bottom 
and one side had been assembled, the 
liaphragms were inserted and the 
ther side plate added. These were 
tacked together, and temporary spac 
rs were inserted inside the box. The 
unit, without the top flange, was 
mounted in a rotary welding jig, 
where all internal welds were com- 
pleted and the top flange plate fitted 
nd welded into position. 

\fter this operation, the box was 
removed from the welding jig and 
placed on an assembly stallage for the 
htting and welding of the end bear- 
ings, the location of which was gov- 
erned by a special template. 

The chord angles were first cut 
roughly to length, and the ends were 
bent to the required angle in the 
smiths’ shop. The gussets were then 
welded to the flanges in the lower jig 

shown in Fig. 3). After this, they 
were transferred to the main welding 
jig, where they were welded into 
pairs. They were then transferred to 
he drilling jig (Fig. 4), after which 
he ends were machined square and 
lead to length + 0.010 in. from the 
lrilled holes. 


Adding Web Members 


the diagonal web members were 
up of welded H-sections in the 
welding jig shown in Figs. 5 and 6. 
he web plates were located and 
clamped by the diagonally mounted 
r angles, and the flanges were 
Cot ressed to the web by the screwed 
clamps at the side. It had originally 
een intended to preset the flanges to 
ct welding distortion by hold- 
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Fig. 8——Special unit for the decking. Note skid bars welded on to give a skidproof surface. 
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ing the edges down by a strongback, 
holes for securing which can be seen 
along the edge of the jig. However, 
this method was not required, as the 
rolling mills evolved a method of cam- 
bering the components so that when 
welded they came out perfectly flat 
across the face and presented a flat 
surface for bolting into the chord 


test load. Fig. 8 indicates the final de- 
sign. It will be noted that the deck is 
covered with a number of %-in. bars, 
which were welded on to provide a 
skidproof surface the tank treads 
could grip when crossing the bridge 
under rough conditions. The center 
deck panel was made up of channel 
sections with wooden slats to provide 





































































Fig. 9—Celluloid models of the box assemblies. 


units. This saved considerable assem- 
bly time and labor. 

The vertical units which carried the 
gusset for the end pins of the cross 
girders were made up of angles riveted 
back to back and called for no special 
work other than the provision of a 
drilling jig to insure accurate holes. 

The center girder, which was of 
riveted construction, did not present 
any manufacturing difficulties. Its de- 
sign, however, must have created a 
major problem, as it had to be ar- 
ranged to keep the top flange fixed to 
carry the decking while the bottom 
flange flexed to allow for the wave 
action on the pontoons. It was con- 
nected to the other girders by heavy 
welded brackets, which gave it full 
restraint at the ends. 

The intermediate cross girders were 
of joist section with special end bear- 
ing plates cut into the web and welded 
in. The bearing was taken up by a 
special device in the verticals to se- 
cure flexibility. The resultant flexi- 
bility of the bridge can be clearly seen 
from the view in Fig. 7. 


Skidproofed Decking 


Before they could be ordered in 
bulk, special units for the decking 
were made up and tried out under 





a smoother walkway. The welding of 
the skid bars to the deck was com- 
pleted after the deck units had been 
fabricated from pressings. The 
amount of welding involved was suf- 
ficient to create considerable buck- 
ling ; this was cured by fastening the 
sections together in pairs so that the 
ends met, when a 34-in. packing was 
inserted at the middle. This had the 
effect of putting in a reverse “bow” 
to the deck to counteract the deflection 
of the unit due to welding. 


Use Celluloid Models 


The telescopic section presented 
special problems. Warping had to be 
carefully avoided if the box section, 
which was completely fabricated, was 
to slide readily in the housing. Suffi- 
cient tolerance between the outer and 
inner sliding boxes was allowed for 
these to be welded up without ma- 
chining, but special tolerances regard- 
ing overall dimensions were enforced. 
A complete manufacturing program 
regulating the preparation, assembly 
and welding of the units insured that 
these would come out within the toler- 
ances laid down, and no trouble was 


experienced with their. correct func- _ 


tioning im situ. 
To assist in this work, celluloid 
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models of the two boxes wer 
and these gave a literally clear 
the somewhat intricate const 
of these assemblies (Fig. 9). 

considerable interest to note 

inner box is practically impos 
make by any other means tha 
ing, unless a steel casting is en 

The bridges were held in 
lotted positions by special 
These kite anchor units are ar 
tial feature of the successful fu 
ing of the scheme and the prol 
volved is of a special nature 
A. H. Becket carried out ex 
tests in Braithwaite and Co.'s 
before the problem was finally r 
solved. 
the designers were assisted | 
company's staff. 

The final design consists of 
steel anchor plate to which mil 
wing plates were welded. The 
ing system was attached to the a 
by means of a swivel arm built 
welded box construction. 


General Shop Procedure 


A few notes on the general proc 
dure at the works may be of inter 
On receipt of an order, the operat 
plans are prepared in full detail by 
drawing office, which passes on to t 
order office the specification fo: 
material required. This is thet 
dered to the number associated 
the job. When the steel arrives 
to within an inch or two of the | 
length, it is already marked wit! 


number and so cannot be used in e1 


ror on another job. The materi 
trimmed, mitred or sheared as nec 
sary, and mating edges are plann 
fit exactly. Next, shapes are flame 
High-pressure liquid oxygen is 
duced to normal pressure in the \ 
and piped all over the plant for 
ting. Holes are then drilled as 
scribed earlier to an accuracy of 
quently less than + 0.010 in. bety 
centers. All welding is arc, and 
fullest use is made of positi 
so that downhand welding may be 
ployed. A considerable amount o 
male and unskilled labor is emp! 
Owing to the skillful design an 
extensive use of welding, the w 
of the components of the b: 
structures proved to be surprisi 
low. The weight of a standard s; 
for instance, is only just over 31 
and that of the telescopic spans n 
35 tons. This is only a fraction ¢ 
weight of a bridge of convention 
sign. The fact that “Whale” 


have stood up to winter gale c 
tions and heavy use on active s¢ 
shows that strength has not had 
sacrificed to lightness. 
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In the course of these tes 
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Fig. 
loy tool tip on a 1'/p by 1'/2 
in. steel shank by use of high- 
frequency induction heat. Two 
coils of different size are con- 
nected in series. Brazing tips to 
single-point tool shanks is done 


I1—Brazing a tungsten-al- 


in thirty seconds or less with a 

standard 10-kw, 450-ke r-f gen- 

erator. The joining is done on 

@ production basis since it is 

unnecessary to sort shanks into 
their different sizes. 


Tool Tips 


HE Reed Roller Bit Co., Hous- 

ton, Tex., has found a way to 

silver braze tungsten-alloy tips 
onto single-point tools in a fraction of 
the time that was formerly required 
with oxy-acetylene torches. Tips can 
now be brazed on a 1% by 1% in. tool, 
the largest used, in about thirty sec- 
onds by using induction heating. 

\ great number of tools are required 
at this plant since the stock hardness 
of its product is approximately 350 
Brinell, and cutting tools quickly 
break or dull from wear. Not only is 
the brazing job speeded up by induc- 
tion heating, but the life of the tool is 
improved since the tungsten tip does 
not reach the same temperature as the 
mild-steel shank. This is because the 
power input to a magnetic material is 
many times greater than to a non- 
magnetic material with the same flux 
density. In fact, most of the heat put 
into the tungsten tip is by conduction 
from the shank through the silver 
solder, 


Temperature Brought to 1,400 F 


\s only about an inch of the tool is 
the coil (see Fig. 1), all of the 
er is concentrated in a small vol- 
in a very short time. This brings 
temperature at one end of the 
shank to about 1,400 F in thirty sec- 
ls and leaves the other end cool 
enough to handle with bare hands. 


+} 
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Induction Brazed 


Silver brazing plus induction heating speeds up the 


job of replacing worn tungsten cutting tips on steel 


shanks. A tip 114 by 14 in. can be brazed in 30 seconds. 


By T. A. VERNOR 


Westinghouse Electric 
The work coil for this job was de 
signed to handle several sizes of tools 
without adjusting the r-f generator or 
changing the work coils. This was ac- 
complished by designing two coils and 
connecting them in series. One coil 
consists of six turns of 4-in. copper 
tubing bent in the form of a square 2 
? 


by 2 in. The other coil, also of six 
turns, is 1% x 2 in. on the inside ob 
long. With both of these coils con 


nected to the generator in series, it 
was found that all sizes of tools could 
be heated. The operator can handle 
several tools without first 
sorting them by sizes. 

A tuned plate-coupled grid oscilla 
tor circuit is used in the generator. 
One side of the work coil is grounded 
for safety. his is possible since most 
of the voltage is across the tank coil 


sizes of 


Time-Heat Control 
The r-f generator used is a stand 
ard 10-kw, 450-kce set. The power 
supply is 440 volts, three phase, 60 cy 
cles. Control is ordinarily by means of 


F. 


Houston, 


ADAMS 
Tex. 


and E. 


Corp., 


a “‘start-stop” button mounted on the 
face of the cabinet, but additional re- 
mote control stations can be provided 
where required. On production work 
where a definite time-heat cycle can 
be predetermined, the automatic timer 
can be used to de-energize the unit 
after a predetermined time. 

The generator is protected by mag- 
netic overcurrent relays in the plate 
circuit of the rectifier and’ the grid 
circuit of the oscillator tube. The 
main-line circuit breaker has thermal 
and instantaneous magnetic overload 
protection, and the control circuits are 
fused. The grid-controlled, three- 
phase rectifier in this unit provides a 
flexible means for power output con- 
trol to the work. 

After installation and tune up, an 
inexperienced operator soon became 
very proficient in the use of this gener- 
ator, both for brazing on new tips and 
for removing those dulled by wear. 
As a result, the plant experienced no 
tool shortage, and one potential pro- 
duction bottleneck was broken. 


a3 
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Fig. 2——Twist test. Tho 
force is applied one 
foot from the axis of 
the cable, and the /at- 
ter is twisted 90 deg. 
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HE technical details by which 
the interleaved type of low-re- 
actance water-cooled resistance- 
welding cable has been brought from 






Table IL. 








AAT: 





Fig. 1—Bending test. 
The deflection from 
horizontal is measured 
as the cable end hangs 
free. For comparison 
between cables, termi- 
nals must be the same. 





WEAR-RESISTANT STOCK 
MANDREL-SRAIDED FABRIC 


STEAM HOSE STOCK 


Fig. 3—Cross-section of 

interleaved type of 

kickless resistance- 
welding cable. 


a prewar semi-experimental accessory 
up to the present stage of commercial 
product should be of interest to the 
welding industry. Some of the test 


Flexibility of Light-Duty (267 Mem) Interleaved 
Cable, 30-Psi Water Pressure, 6-Ft Inlet Hose 4-In. ID 





Prewar Early War 1945 








Type 2-21 terminals (2.5 Ib) 
No water 








Bending (Inches deflection in 1-ft overhang): 





















3.8 3.5 7.5 
Normal water flow — — 7.2 
Cable outlet plugged _— — 6.3 
Twisting (Degrees twist per foot-pound of twisting force) : 
6-Ft cable: 
No water 33 — 53 
Normal water flow 31 — 45 
Cable outlet plugged 15 — 22 
8-Ft cable: 
No water 45* 40* 65 
Normal water flow 36* 30* 43 
Cable outlet plugged 15* 24* 25 









“Average of clockwise and counterclockwise values. On these cables, there was 
usually about 50% more flexibility in one direction than in the other. In modern 
cables, clockwise and counterclockwise values are practically the same. 
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Advances 


methods by which. various 
were compared and improved ma 
also be useful to engineers in selecti; 
cables for particular application: 

This paper will discuss 
that affect cable flexibility, 
life, rating and other characteristi 
of the interleaved type of | 
actance gun-welder cable. 


Improved Flexibility 


Ease of bending and twisting js 
prime importance to the welding oy 
erator. It may be measured by means 
of an “overhang” test (Fig. 1) an 
a twisting test (Fig. 2). Table | vives 
values for some key designs. |; 
cases, higher numbers mean greate 
flexibility. 

The main improvement in flex 
bility is credited to a better outer coy 
ering. The present three-layer hos 
has a steam-hose stock inside, wear 
resistant stock outside and a fabri 
reinforcement that is braided on thy 
inner hose while still on the mandrel 
The reinforcement is the key to the 
flexibility of the hose: it is essential 
that the threads be of the right siz 
and braided around the inner layer of 
hose with the correct pitch, separa- 
tion and tension. The greater strengt! 
of reinforcement allows a thinner sec- 
tion of rubber to be used, and this 
also adds to the flexibility. 

Use of larger water-outlet openings 
has also contributed to increased flex- 
ibility because of the lower water 
pressure in the hose. This is not a 
major factor, however, with the type 
of hose now being used in kickless 
cable. 

In early cables, flexibility decreased 
radically with age as the rubber sepa 
rator and core “grew” under the 1 
fluence of hot water. Since one essen 
tial to the flexibility of interleaved 
cable is the ability of each conductor 
rope to move fairly independently in 
its own compartment (Fig. 3), the 
tight packing that resulted from swo! 
len rubber ruined the flexibility after 
usage. This has been remedied by se 
lection of stable synthetic separator 
and core material, and the cable now 
remains flexible throughout its lif: 

With these points added to the nat 
ural flexibility of the spiralled, inter 
leaved cable, the current design has 
been accepted by some users as being 
more flexible than the two ordinary 
cables they have replaced. 

Weight has been lowered slig! 
by use of the better hose since thin: 






0! 





Wartime gun-welder jobs made such severe demands on 


low-reactance 


water-cooled 
that the pace of improvements was rapid. 
of the newest type of “‘kickless” 


resistance-welding cable 
Advantages 
‘able are told here. 


By MYRON ZUCKER 


Mackworth G. 


Rees, 


Inc., 


Detroit 


walls are now used. In early years of 
the war, heavy-duty hose weighed 0.9 
lb per foot; it now weighs 0.67 Ib 
foot. 

Prewar cable life was so short and 
ating so uncertain that on heavy jobs 
it was necessary to use cables of gen- 
erous size. Now, with proved applica- 
tion charts available, it is sometimes 
possible to decrease weight—and inci 
lentally increase flexibility—by 
lecting a smaller size of cable. 
must not be overdone, however, 
it is at the sacrifice of both life 
electrical efficiency. 

For example, suppose we want the 
lightest possible 8-ft cable for a gun 
that welds two sheets of 14-gatige 
clean low-carbon steel sheet at a steady 
rate of 30 spots per minute. Is a light- 
duty (267 Mem) cable adequate? 
Facts upon which to base a decision 
are the current and time to be used 

1 making the weld. For this example, 
will use Table II (a condensation 
of the AWS tentative standards for 
spot welding low-carbon steel). For 
14 gauge, a current of 14,000 amp 
applied for 17 cycles is recommended. 

First consider the selection of cable 
size from the viewpoint of heating. 
The duty-cycle factor corresponding 


se- 
This 
since 
and 


we 


17 cycles “on” time, 30 spots per 
ninute continuously, is (17 x 30) 
3,600—0.142. (The figure 3,600 ap- 


pears here because it is the number 
of cycles per minute in 60-cycle cur- 
rent.) Compare this required duty 
factor of 0.142 with the permissible 
factor of 0.18 obtained from Fig. 4 
for a light-duty cable 8 ft long carry- 
ing 14,000 amp. 

In this case, the light-duty cable, if 
properly supplied with water, will not 
wee Advantage may be taken of 

s lightness and flexibility even on 
this apparently heavy job. 

Chis example may involve an in 
crease in transformer size. As Fig. 4 
shows, an 8-ft light-duty cable takes 
10 volts and the heavy-duty cable only 
6.5 volts to pass 14,000 amp. Assum- 


that the transformer secondary 
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voltage equals cable volts plus 5 volts 


to send 14,000 amp through weld, 
tool and transformer, we see that a 
transformer secondary of 11.5 volts 


would be sufficient if heavy-duty cable 
were used, whereas 15 volts will be 
needed to produce 14,000 amp if the 
light-duty cable is installed. 

{f lightness and flexibility are para 
mount and ample transformer ca 
pacity hand, it perfectly 
“legal” the lighter cable. 


Trend to Longer Life 


IS On 1S 


to use 


No figures can as 


representative 


Table HU. 


amples (Table 


in Water-Cooled Cable: 


yet be given for cable life. A few ex- 
II11) indicate the im- 
provement with respect to ordinary 
cables and early-war interleaved ca- 


bles. In Table III, cable life is meas- 
ured according to cable-months per 
cable failure: that is, if 50 guns are 


operating for six months and there 
are 30 cable failures during that time, 
cable life is 50 x 6/30 — 10 months. 
This method of stating cable life is 
crude it does not account— 
among other things—for the number 
of shifts worked per day, the severity 
of the job as determined by current 
and rate welding, degree ot bend- 
ing or cooling conditions. It is, how- 
ever, as accurate as the method of re- 
cording justifies, and if comparisons 
made of cable on the same job, 
the figure does fulfill its purpose of 
showing the advance in cable life over 
a period of time. 


since 


of 


are 


Perhaps the greatest factor in 
Abst paper prepared in ek ey 
with the twenty-sixth annual meeting of AWS. 


Current and Time for Spot Welds * 


Thickness of Thinnest Outside Weld Time, "Approx. 
Piece Single Impulse Current, 
In. Gauge (60 per Sec) Amp 
0.010 32 4 4,000 
0.020 26 ) 6,500 
0.030 22 8 8,000 
0.040 20 10 9,500 
0.050 18 12 10,500 
0.060 16 14 12,000 
0.080 14 17 14,000 
0.094 13 20 15,500 
0.109 12 23 17,500 
0.125 11 26 19,000 
*Excerpt from Tentative AWS Emergency Standard for Spot Welding ‘Low-Carbon Steel. 
Published as Table 8 on Page 314-s of ‘‘Mechanical Characteristics of Resistance Welds in 
Plain-Carbon Steel” by W. Sparagen and M. A. Cordovi, Tx 


lable Ill. Cable Life 


Life 
Job Ratio* 
Steel truck frame 6t 
Assembly of military 
vehicles 2.8 Overheating 
Railroad car panels 10.0 Failure 
Reinforcing bus 
frames 33 Overheating 
wires; 
Light military 
vehicle bodies 10.7 
wires; 
cent 
3.0 Choking 


Farm equipment 
* Ratio of present life to life of « 
Compared with ordinary single « 


1946 


Early War 


Shredding copper 


at terminals 
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in Months per Cable Failure 


Principal Cause of Failure 


‘Present 





Separator 
inne! Operator’s neglect to 

turn on water 
Separator 


wires 


inner Wear on outer hose 


breakdown 


Overheating inner 


from swelling 


able 


cemented separator 


Wear on outer hose 


breakdown 
nted se parator 


_ Separator 


on same job in eachs years of war. 





























lengthening the life of kickless cable 
is the choice of seamless neoprene 
tubing instead of the cemented sepa- 
rator formerly used. Before this, a 
large percentage of failures were at 
the edge of the cemented overlap; 
removal of this weak point has ef- 
fected noticeable increase in cable life. 

Employment of non-swelling syn- 
thetic separator and core has also im- 
proved life. The swelling of old cables 
previously discussed frequently got 
so bad that water circulation was prac- 
tically stopped, and the cable burned 
out. This has not occurred since syn- 
thetics have been adopted: an exam- 
ple of where synthetics are better 
than natural products. 


Increased Water Flow 


Another important point is in- 
creased water flow obtained by a re- 
design of water inlet and outlet. 
About 80% of the water pressure is 
absorbed at these points rather than 
in the length of the cable. Smoothing 
and slightly enlarging the paths re- 
sults in greater water flow. (This is 
easily measured by seeing how long it 
takes the outlet water to fill a 3-gal 
pail or a quart bottle to which it is 
diverted.) The hose fittings are fur- 


56 





nished as standard parts of the cable, 
and users are advised to check the 
rate of water flow periodically to 
make sure they are running adequate 
water. This is a vital factor in maxi- 
mum cable life and economy. 


Cable Hanging Important 


Many users of kickless cables have 
added still more to cable life by in- 
creasing the size of water-hose on 
their own initiative from the usual 
%4 to % in. ID. At the same time, 
they are careful to install large fittings 
sO as not to restrict water. Although 
ratings are based on 2 gpm, it is not 
uncommon to find 5 gpm pouring 
through a light-duty cable in operation. 

One practical detail that has radi- 
cally increased cable life in some cases 
is a better understanding of methods 
of hanging the cable. To hang 
low-reactance cable requires careful 
thought, not only to assure the opera- 
tor a convenient position of the gun 
but also to have a minimum of con- 
strictions in the cable hose. It has been 
found that life is mater‘ally length- 
ened on all welding cables supported 
only at the terminals. In cases where 
the center must be suspended (Fig. 
5), care is taken to keep the pull to a 
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minimum and to provide a soft sling 
or shaped clamp around the hose. This 
minimizes local heating at the point 
of suspension. 

Modern practice also calls for ru 
ning the cooling water “uphill.’”” This 
is especially important on cables that 
have been looped as in Fig. 5 because 
it overcomes the tendency for air t 
become trapped at the high spot. Air 
did become trapped and cables failed 
prematurely when water ran down 
the cables. The newer scheme of run 
ning water upward tends to carr) 
away the air and restores normal 
water cooling. 


New Electrode-Changing Method 


Another detail of operation to | 
noted is the method of changing wel: 
ing electrodes. Many failures we' 
caused by draining the cables of wat: 
when electrodes were changed a! 
then starting to weld before the cal 
became filled with water again. T! 
condition can be cured by eit! 
changing the tips fast enough to p: 
vent the draining of much water 
by allowing sufficient time for ¢ 
water level to rise before beginni: 
to weld. 

Returning to design, a point close! 
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~ relate to the increased rate of water 






































) he better distribution of water 

4 vith: the cable. Autopsies of old- 

7 style cables showed that the wires in 

7 side the separator were frequently TRANSFORMER 5b G-ntinagiad cable. 

. hla than those outside. This indi- Cooling water shovid 

4 cate. greater heating and consequent be run uphill in appli- 
, cee | cations where the mid- 

: 5 ing of the rubber. Tests with Sas cians nina aie 

t ocouples established that the in- on eae 
’ ner ropes needed 10% more water ae es CABLE 


the outer ones if they were to 
t the same temperature. This re- 
ation is obtained by use of a regulat- 
ing gasket that properly distributes 
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Table IV. Typical Gun-Welder Jobs with Light-Duty and Heavy-Duty Cables 





Duty Factor* 








Metal Welding Procedure Applied Permissible Cable 
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2a. F 3 g aoe te. 3 eS E 
N = = 4 ° 3 3) 3 = - 6.6hCUS o 5 
A eR Oo 3 & :. << Zz , cs Oo a Rm) 5) 
Light Duty 18-18 bi ea 360 Continuous 0.06 1.00 0.06 0.55 3 14,000 
18-18 6 30 Continuous 0.20 100 0.20 060 5 10,000 
18-20 4 20 50 16.7 60 0.20 0.68 0.14 0.18 8 14,000 
18-20 12 72 sé 60 20 0.17 0.95 0.16 0.48 6 10,000 
20-20 12 20 24 12 75 0.60 0.57 0.34 0.45 8 9,000 
22-22 8 15 32 80 12 0.53 1.0 0.53 0.55 8 8,000 
Heavy Duty 
0.143 10 6 X 6 = 367 6 x 12 = 72+ 15 18 20 0.5 0.72 0.36 0.49 3.5 17,000 
0.143 10 9x 6= 54+ 9 x 12 = 108+ 15 27 20 0.5 0.84 0.42 0.49 3.5 17,0004 
0.125 11 20 40 10 5.0 72 0.67 0.24 0.16 0.32 4 19,000+ 
0.094 13 9 17 80 23 6 0.53 08 0.41 0.41 5 15,000 
0.125 11 6x 4= 24+ 36 10 6.0 60 0.67 0.34 0.22 0.28 5 18,000 
0.060 16 14 20 : 0.70 0.24 0.16 0.32 10 12,000 











* Duty factor is similar to the “duty cycle” commonly used to measure severity of the work. The chief difference is that whereas “duty 
cycle” is simply the ratio of ‘‘on’’ time to total time, the “duty factor”’takes account of the fact that welds are usually made in groups. There 
is sometimes a great difference between what a cable will carry under steady welding, and its rating when the welding is done in groups. For 
instance, in the third example under Heavy-Duty cables, “duty cycle’ computed in the usual manner is 0.063—much less than the duty 
factor. In other cases, the difference may be in the opposite direction. 

t In pulsation welding, the duty factor for a weld equals the “on” time for all impulses in oné weld divided by the total time between welds. 

t Cable has double water connection at inlet and outlet 
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Fig. 2—Electrode and rod angles for down- 
hand welding. The copper rod leads the car- 
bon, which is never allowed to contact the 
malleable iron during the welding operation. 








ALLEABLE cast iron is essen- 
tially the same as common 
grey cast iron in composition, 


The material contains 1.7 to 5.0% 
carbon and small quantities of silicon, 
manganese, sulphur and phosphorus. 







Grey and White Cast Irons 





Ordinary grey cast iron results 





when a metal of the above composi- 
tion is cast as a part and allowed to 
The carbon, 






cool slowly. which is 





Ne to 3/3 2 


Fig. 1—Methods of preparing work for butt and fillet 
welds. The work should be beveled to feather edges. 








Welding Malleable Cast Lron 


To are weld malleable castings without destroying the 
**malleability”’ is a problem that has perplexed many a 
good weldor. Never let the iron get too hot, advises 
Mr. Vuchnich in submitting this detailed procedure. 





3/32 toa 4 \ 
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Fig. 3—Electrode and rod angles for vertical welds in 


soft like graphite, has separated out to 
form in flakes throughout the material. 
The metal is soft,easy to machine, brit- 
tle and relatively weak, having practi- 
cally no ductility as compared with 
steel. The fracture is grey in color; 
example, a piece of car cylinder block. 

When a metal of this composition 
is cast as a part and cooled quickly, 
the extra carbon does not have an op- 
portunity to separate itself or come 
out of solution. The resulting metal is 
extremely hard and brittle. A broken 
surface would be white in color; ex- 
ample, a chilled cast-iron plough- 
share. 

White cast iron thus consists of soft 
crystals containing iron plus a small 
amount of carbon encased in a hard 
network of iron containing the re- 
mainder of the carbon. The iron net- 
work, which gives the product its 
characteristic hardness, can be des- 
ignated “iron carbide” to indicate a 
hard compound of iron and carbon. 


Malleable Cast lron 


In order to produce a malleable 
iron casting, the part must first be 
cast as white cast iron; i.e., cooled 
quickly. It is then packed in slag or 
sand and heated for four or five days 
at about 800 C (1,472 F). This high 
temperature, obviously, would permit 
the casting to sag or warp, but the 
packing serves to keep it true. The 
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which the direction of travel is both ‘‘going down’ 
and ‘‘coming up."' Again, the copper rod leads the carbon 


in the direction of travel along the weld. 





effect of the prolonged heating is | 
decompose the iron carbide, so t 
the carbon in it appears as small | 
ticles of graphite which do not br 
up the continuity of the iron. 1 
form is not the same as the larg 
graphite flakes which are responsi! 
for the brittleness of grey cast 
The physical properties of malleabl 
cast iron can be readily predict 
Since the graphite has been releas 
from the iron-carbide, the netw 
has become soft; since the graphit: 
finely divided, the iron carbide 
comes ductile. 


Can Use Carbon Are 


Malleable cast iron is tough as v 
as ductile, and has the tensile streng' 
of low-grade mild steel. In order t! 
these valuable properties may be | 
tained during arc welding, malleal 
cast iron must never be allowed to | 
come too hot, or it will revert 
brittle, lower-strength cast iron. 

Satisfactory and economical 
welds may be produced in mallea! 
cast iron parts by using the carbon-a 
process with a copper-base filler 1 
and a borax flux. When the procedu 
is followed properly, the malleable c 
iron never reaches a_ temperatu 
above a dull red, and thus it reta: 
its physical properties. The weldin 
rod used is an alloy of copper, silic 
and other ingredients. It has a melt 
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Our ec tien 


(left) 





1,866 F and a tensile strength 

OO psi. It tins readily onto the 

na le cast iron, and with the car 
hon are it can be easily placed where 
equired. Welds made in mal- 

leable cast iron with this process can 
be depended upon to produce physical 


ee 


Fig. 4—Schematic diagram of a multiple- 
pass weld in a double-vee joint. 








properties equal to that of the original 

parent metal. Furthermore, the weid 

metal is readily machinable. 
Equipment and Preparation 

lhe process requires : @-in. or 5 32- 
in. welding rods of the copper-base 
alloy described above and a supply of 
3/16-in. and %-in. carbon electrodes. 
Borax flux (ordinary drugstore va- 
riety) is also needed; it not only as- 
sists the tinning but also improves the 
machinability of weld and base metal. 
\ d-c welder should be used, prefer- 
ably one having separate and contin- 
uous controls of voltage and current. 

The recommended current settings 
with 'g-in. copper filler rods are: 

3/16-in. carbons......50-70 amp. 

\4-in. carbons.......... 60-75 amp. 
With 5/32 in. copper rods, only the 
,-In. carbon can be used, and the ma- 
chine should be set at 80 to 100 amp. 

In preparation for welding, all work 
should be veed out to a feather edge 
in order to provide an included angle 
of 90 to 100 degrees. An opening of 
1/16 to 3/32 inches at the root is 

ot objectionable. Welds should be 
made in the downhand position where- 
ever possible, but vertical welds can be 
made. Fig. 1 shows methods of prep- 
aration for vee and double-vee butt 
welds and horizontal fillets. 

In the event that the parts to be arc 
welded are %-in. thick or more, a 
slight preheat may be required before 
the welding operation is started. Usu- 
lly, sufficient preheat is produced by 
passing a 30 to 35 volt carbon arc over 
the root once or twice. 


Welding Procedure 


1. Start the weld at one end and at 
1 root. 

2. Apply flux to the surfaces. 

3. Lay the electrode in the vee and 
old the carbon electrode as shown 
n Fig. 2 for downhand welds. For 
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vertical welds, whether “coming 
down” or “going up’, see Fig. 3. Note 
that the copper always leads the car- 
bon in the direction of travel. 

4. Strike the are on the copper 
welding rod and maintain the arc on 
the molten rod until the latter tins on 
the malleable iron. The arc should 
never touch the malleable cast iron 
during the welding operation. Each 
pass is applied by placing the end of 
the welding rod in the molten pool of 





Passes /-2 
Att ttt tttitt4tt wr Corrce 
AMMAN Crreon 
Passes 3-4 
Correr 
Sides of Vee 
WAI Crreow 


Fig. S—Carbon and rod motions 
for the various passes. 


Advances in 


Water-Cooled Cable 


(Continued from page 37) 


leaved cable are less than those in con- 
centric, but the increased cost of 
OFHC is justified, the author be- 
lieves, by the violent service antici- 
pated, especially in automotive con- 
struction. 

Selection of wire-strand size to 
prevent “needling” has eliminated the 
plugging of water passages that 
plagues supervisors who use ordinary 
cable and some older-style low-reac- 
tance cables. Thus one theoretical ad- 
vantage of kickless cable has been 
brought to reality. 

Other factors tending to increase 
cable life are the better hose previ- 
ously described, dependable connec- 
tions of conductor to terminal and 
oversize gaskets separating the termi- 
nal cap from the base. The latter pre- 
vent premature short-circuiting from 
dirt deposits. Adaptability to all sizes, 
styles and makes of guns has been en- 
hanced by a wide selection of termi- 
nals and adapters. 


Resistance and Rating Data 


High-conductivity castings for ter- 
minals have decreased their resistance. 
Previous ordinary copper castings had 
about 30% conductivity, whereas the 
present ones have about 80%. In 
many cases this difference is unim- 
portant, but the increased percentage 
of heavy-current jobs during the war 


copper and melting off a piece into 
the pool, which is tinned onto the base 
metal by manipulating the carbon arc. 

5. A short are is used for all weld- 
ing work. 

6. The second pass, using the same 
procedure, should be deposited from 
the other side of the vee. The first 
and second passes should meet at the 
root. Subsequent passes may be de- 
posited as shown in Fig. 4. 

7. If the malleable cast tron be- 
comes cherry red during the welding 
operation, break the arc and allow the 
work to cool until it has become black 
or dull red. 

8. Some reinforcement is usually 
desirable. 

9. The carbon electrode motion is 
from side to side. It differs from the 
motion of the filler rod as shown in 
Fig. 5. 

10. The welded joint can be allowed 
to cool in still air. It may even be 
quenched in water after it has become 
black. 


made it imperative to decrease power 
loss in the terminals so they stay com- 
fortably cool. 

Resistance of conductors is lowered 
indirectly by the improved water sup- 
ply mentioned before. Since copper 
resistance goes up 3.596 for each 10 F 
increase in temperature, consider- 
ably less power is lost in a cool-run- 
ning cable (see Fig. 6). Transformer 
taps can be set correspondingly lower 
to get the required welding current. 

Commercial laboratory tests yielded 
information from which the applica- 
tion chart, Fig. 4, was drawn. From 
this chart, the proper size of cable for 
a given job may be selected in ad- 
vance, taking into account both weld- 
ing ability and welding capacity as de- 
fined by AWS. Such selections have 
been found correct by many actual 
applications in industry. 

Table IV gives some details of op- 
erations in which the two standard 
sizes of cable have been used. The 
margin of safety is indicated by the 
excess of “permissible duty factor” 
over “applied duty factor’ (complete 
factor column). 

The improvements described here 
may be said to mark the transition of 
kickless cable from the experimental 
to the commercial stage. Applications 
during the last few years have been 
so varied that nearly every imaginable 
condition has been met and satisfied. 
The cable manufacturer is interested 
to see what changes may still be called 
for to yield maximum life and 
econonly. 
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SPEED UP out-of-position 


welds with He’. Py 


Because of its remarkable versatility, you 
can use AP size 3/16" in place of 5/32" 
on all types of joints— in all positions. 


AP is easier to handle . . . it has a fine SPRAY-TYPE ARC. Its DEEP 
PENETRATION qualities assure strong, lasting bonds and produce X-RAY 
PERFECT welds. Its unusually LOW SPATTER LOSS means extra footage, 
increased production. Its exceptionally THIN, EASILY REMOVED SLAG 
greatly reduces cleaning time. AP gives you all these cost-lowering advantages. 


AP also produces good tie-ins and fast, spot penetration 
without ‘humps’ — it's a PERFECT TACKING ELECTRODE. 


If you want lower costs on out-of-position welds, use AP. 
Write for Data Sheet Giving Physical Properties, Applications and Procedures 
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CALL YOUR P&H 
REPRESENTATIVE 


P&H makes a production-proved electrode for every weld- 
ing requirement: for all mild, alloy and stainless steel ap- 
plications, cast iron and for building up and hard surfacing. 


WELDING 
ELECTRODES 


4515 West National Avenve 
Milwavkee 14, Wisconsin 








AMERICA'S MOST COMPLETE ARC WELDING SERVICE 
es 





pc 
Welders 
ee 
Welding 
Positioners 
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FOR TACK WELDING — in any position—3/16” 
AP gives perfect results; quick, deep penetra- 


tion, eliminating humps, 


FOR INDUSTRIAL FABRICATION — in volume 
production, 3/16” AP provides fast downhand 
deposition and enables the operator to switch to 
vertical and overhead work without stopping to 
change electrodes. 


FOR PIPE WELDING — here again, 3/16” AP is 
a big money-saver for butt welding and joining 
all types of fittings with its smooth-flowing, 
deep penetrating arc. 


ON CONSTRUCTION WORK— 
3/16” AP ends the need for 
frequent time-wasting changes 
to smaller electrodes when 
working from downhand to 
out-of-position welds, 
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Short Cuts and Kinks... 





Better Ways to Do It 


FEW of the many time and la- 
bor-saving ideas developed by 
tacticians of the production line are 
presented every month in this de- 
partment. If you have a good weld- 
ing idea of your own to pass along, 
you are hereby invited to con- 
tribute it to this section. Send any- 
thing you think suitable to: Short 
Cuts and Kinks, THE WELDING 
ENGINEER, 506 S. Wabash Ave., 
Chicago 5. Payment will be made 
at our usual rates. 











Flame-Cutting Table 
By L. M. Norris 


T HE conventional table built of iron bars 
was used for flame-cutting at the Moore 
Dry Dock shipyard, Oakland, Calif. This 
table did not stand up too well under flame- 
cutting and so had to be frequently rebuilt. 
Before rebuilding, the table would often be 
so badly out of line that material would be 
improperly cut and would, consequently, 
have to be scrapped. 

I didn’t like the waste of time and ma- 
terials, so I hit upon the idea of brazing 





strips of scrap copper bar onto the 
cross members of our flame-cutting 
tables. This idea was submitted as a 
suggestion to the War Production 
Drive Committee, and it was accepted 
after a brief demonstration. 

The basic principles of the new table ] 
are shown in the sketch at top right. } 
The demonstration proved conclusively 
that the cutting flame could be con- 
centrated on one spot of the copper 
strip without doing more than heating 
it to a bright red. The reason for this 
is that copper does not oxidize readily, 
even at high temperatures. The same 
flame concentrated on a strip of steel 
would cut it in two in a matter of 
seconds. 

A table constructed in accordance 
with my suggestion does not become 
damaged by cutting operations. Thus 
the work remains level at all times, 
and improper cuts become nearly an 
impossibility. We found that a table 
24 by 24 in. can be protected very in- 
expensively because no more than 3 to 
4 lb of scrap copper will suffice to do 
the job. 





a 


Helium Welding Stainless 


pepe STEEL, a difficult material to arc 

weld by ordinary methods, can be read- 
ily handled by means of “Heliarc” welding. 
The process was originally developed by 
Northrop Aircraft, Inc., Hawthorne, Calif., 
to make it possible to arc weld magnesium. 
When applied to stain- 
less, the helium gas 
which bathes the weld 
acts as a “quencher” to 
reduce the zone of heat 
on the parent metal 
and so keep the tem- 
perature from being 
raised to the danger 
mark. 

A match will go out 
when held in a bath of 
helium. Hence oxida- 
tion simply cannot oc- 
cur as long as the heli- 
um shield surrounds 
the weld. Helium thus 
eliminates the need for 
a flux and the possi- 
bility of flux entrap- 
ments to promote cor- 
rosion in the weld bead. 
For all these reasons, 
helium-shielded welds 
in stainless steel are 
stronger than conven- 


Using an are torch con- 
taining a tungsten elec- 
trode, this weldor is laying 
a helium-shielded bead 
across a joint in a stain- 
less-stee!l aircraft part. 
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Scrap copper strips increase the life of 
flame-cutting tables indefinitely. h 


tional arc welds made in the 

Key to the Heliarc process is a spe 
designed torch having a tungsten ele 
that projects from a thick tube like 
calyx of a lily. The electrode varies in 
from ts to ™% in., depending upon 
thickness of metal to be welded and the 
required. The tube connects- with a tai 
helium under pressure, and a thumb \ 
is attached to regulate the flow of hi 
around the arc. As in oxy-acetylene w 
ing, a filler rod is used. 

In addition to its uses in the welding 
magnesium and stainless steel, this pro 
has proved a successful medium for br 
Inconel, Monel and certain carbon-steel 
loys. Research is now in progress to ext 
its use to aluminum and to other car! 
steel alloys. 


Sam 


Remedy for Power Loss 


FTER resistance welders have been 
A service for some time, there may 
indications of a loss of secondary 
power. The capacity of the welder will 
pear to have dropped, resulting in a | 
welding efficiency. 

The remedy, according to The Tay 
Winfield Corp., is a simple one of conv 
tional maintenance. The condition is usual 
caused by (1) a loosening up of the joint 
in the secondary electrical circuit o1 
oxidation. The joints should be taken apa 
and either pickled thoroug! 
cleaned by a method such as rubbing wit 
fine emery paper before they are 
ted together. 

Taylor-Winfield’s chief 
suggests silverplating the contacting fa 
of all the joints, including both sides of t 
strips forming the flexible bands. This ca 
be done readily by the brush plating meth 
used in many job-plating shops 


( welding 


or else 
agal 
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— getacn conveyor screws fight a constant battle it resists abrasion—saves equipment—wherever heat 
against abrasion, often complicated by heat. impact or corrosion complicate wear problems. 
The fine dust and particles of cement cut away 





flights as effectively as an emery wheel. As flights . 
lose size, carrying efficiency is also lost. And heat The $300 cement conveyor screw illustrated 
above normally lasted only 10 days. At a total 
cost of only forty dollars, STOODY “6” kept 


this screw in operation for 60 days—saving 


from clinkers does not ease operating conditions. 


For all-round wear resistance when heat is a factor, 


Stoody 6 furnishes best protection on conveyor screws. ly § ; peter 
approximately $1,500 in a single application: 
Stoody 6 is a non-ferrous alloy composed of cobalt PP 4 mn 
: ; é : Conveyor screws can be re-hardfaced as re- 
chromium and tungsten. It is easily applied; forms 
; ; quired, thus prolonging life indefimitely. 
smooth, non-porous deposits; retains hardness even at 





red heat and possesses outstanding wear characteristics. NRE 
Stoody 6 is available bare for oxy-acetylene appli- STOODY COMPANY 
cation and in new coated rods for AC-DC electric 1141 WEST SLAUSON AVENUE, WHITTIER, CALIFORNIA 


application. ¥” rod sizes 


are priced at $4.25 per 


pound. Order 10 pounds STOODY HARD-FACING ALLOYS 


of Stoody 6 as a trial— 


Retard Wear ue Save Repair 
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Mass Welding Wheels On AL) @ blocks. A typical block job is the 


in the accompanying pictures, w 
— submerged-melt welders on a weld- ; 
ing assembly line are used to fabricate 
industrial truck wheels on a mass-produc- 
tion basis (see picture). A power press 
press-fits the wheels for welding, and a 


















a total of 37 in. of cracks and a tr 
piece that had fallen completely out 
The first step in the repair was 
the parts thoroughly. The cracks 
chipped out to approximately a 
with a “bantam weight” air ham: 
chipping tool. All three sides of 
piece were beveled to form a vee 


\ 


























sides of the opening 

All of the welds were made from t 
of the cracks to the open end at the 
the block. To have welded in the 
direction would have resulted in 
able accumulated stress being lock: 
the start of the cracks. A special « 
for welding cast iron was used; it pr 
a dense yet soft weld that can be pe: 
effectively as to eliminate almost al 
age. Weld beads were kept short 
YY and 1% in. long 

All peening was done with a 
weight air hammer and peening to 
student held the peening hammer ir 
ness while another welded (Fig 
time at which peening started was 














Courtesy, The Linde Air Products Co. utmost importance to the success of t 
Fabricating industrial wheels on a submerged-melt welding production line. it was begun the instant the deposited 




























gravity conveyor system feeds the assem- 
bled wheels to the various welding stations. 
Each welding station consists of an auto- 
matic welding head mounted as a station- 
ary unit above a mechanized jig. Work is 
clamped in the jig and rotated at the maxi- 
mum welding speed. Three machines weld 
hubs to the flanges; the remaining four 
make the rim welds. Welding speeds are: 
15 in. per min for the rim welds, 12% in. 
per min for the hub welds. 

Various types of structures involving the 
use of circumferential welds, plug welds or 
longitudinal welds can be accommodated. 






Welded Cylinder Block 


gmat at the Hobart trade school, 
Troy, O., learn welding by working on Fig 
actual practical jobs like cracked cylinder 







Photos, Courtesy H 
. 2—Welding the block. The student with the air hammer is stand- 
ing by to peen the weld as soon as if has turned to a black heat. 


art Br 


1—Cylinder block before welding. Note missing triangular piece. Fig. 3—Cylinder block after welding, grinding and cleaning. 
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color. Welding was not re- 

the operator could hold his bare 

e peened weld. The delay was 

the mass of metal in the casting 

ich w the heat from the short welds. 

” Aft e loose piece had been restored 

ge, the beads were ground and the 

hed as shown in Fig. 3. Total re- 

for the job was seven hours, and 
was permanent. 


>» « 
Getting the Hook 


rrester hook shown in the accom- 
, ig picture was made not for aspir- 
leville artists but for Navy combat 
Hence it has to be strong enough to 





Dr. Irving Oehler, research staff of The 
American Welding & Mfg. Co., is examin- 
ing one of the flash-welded arrester hooks 
he helped develop. The hook must be 
strong enough to check the momentum of a 
combat plane hitting the deck of a carrier. 


ring the plane to a safe, sure stop on the 
t deck of its carrier. To do this, it has 
able to withstand a proof test at the 
almost unbelievable figure of 180,000 psi 

The hook was fabricated by The Ameri 
an Welding & Manufacturing Co., War- 
ren, O., by flash welding the long shank to 
the forged headpiece. Flash welding effected 
considerable savings by simplifying the 
forging operation. 








t } 
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Welding Aids Foundries 


F ¢K trucks are now being used to handle 
ladles of molten metal in foundries by 
means of a simple welded attachment fur- 
nished by the Elwell-Parker Electric Co., 
Cleveland. The attachment is in the form 
of an apron which slips over the tines of 
the fork and is held in place. with two 
Its. Outer edge of the apron is cut away 
1 semicircle to conform to the ladle’s 
imference. Brackets are then welded to 
upper edge of the apron in alignment 
with arms on the ladle: The ladle is picked 
ip and transported to molds in a fraction 
t the time formerly required. 
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WHICH PROPEDY 






WELDING 





SHOCK 
RESISTANCE 





CORROSION 
RESISTANCE 





STRENGTH 














Ha The eight WELDING ROD 


The Titan line of Bronze Welding Rods includes 
seven different types. While all are general purpose rods, 
applicable to all metals that melt above 1650° F, each 
type is outstandingly superior in one or more of the above 
properties. We will gladly assist you in the selection of 
the right rod for your purpose. 


Manufactured from purest materials, all Titan Rods 
are extruded and cold drawn to size. Double Deoxidized 
rods by the exclusive. Titan process, assures free flow, deep 
permeation, low fuming, extreme non-porosity and com- 
pletely sound structure when properly applied. 


If your welds must withstand unusual service 
conditions, submit the problem to Titan met- 
allurgists. Literature on this subject mailed 
upon request. 


T T 
LEG 
METAL MANUFACTURING CO., BELLEFONTE, PA. 
Sales Offices: 
New York—39 Cortland St. 


Chicago @ San Francisco ©@ New Orleans 
Export Office—70 Pine St., New York 5, N. Y. 


Quality Alioys By Brass Specialists 
Brass and Bronze Rod + Forgings + Die Castings + Welding Rods 
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Amphibious Welder 


. 
I “Weasel” was converted to an amphibi- 
ous portable welding shop that could go 
almost anywhere, get injured equipment re- 
paired quickly for action and then move on 
to another job. This seeming miracle was 
accomplished by installing a heavy-duty 
truck power take-off between the. Weasel 
engine and the differential driving assembly. 

“This eliminated the need for a special 
generator engine, leaving valuable space 
in the Weasel for working room, materials 
and personnel,” reported Paul H. 
president of the Davey Compressor Co., 
Kent, O. “The of the power 
take-off was much the same as an installa- 
tion ina 1! 
pressor, 


be how 


told the famous 


Davey, 
installation 


4-ton truck to drive an air com- 


welding generator, pump, transit 


OTHER PATS. 
PENOC. 


FULL PROTECTION 
WITH CHEK*SHOCK 












Close-up of power take-off used to drive a 200-amp welding generator on the Navy Wease! 
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} 
| 
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ONLY ONE MOVING PART, 
POSITIVELY FOOL. 
rom 





INLET 
- << 
| GAS PRESSURE 















Sees 
SHOWING CHEK-SHOCK VALVE TAK. 
ING PRESSURE SHOCK AND ALSO 
EQUALIZING PRESSURE. 


SHOWING CHEK-SHOCK VALVE AU 
TOMATICALLY RELEASED ALLOWING 
NORMAL FULL FLOW. 





CHEK-SHOCK OXYGEN CUSHION VALVE. 


SOFTLY controls the vicious “jolt of high pres 
repairs and preventing possible injury to operators. 


@ Will allow tank valve to be opened ra 
danger to operator. 

& 

* 


Will prevent unnecessary internal wear in 


control screw before opening tank valve). 


This PROVEN automatic safety device cushions the initial 
(this uncontrolled surge which strikes like a is 
accidents), when pressure slowly bleeds ond equoalizes 


Will increase life of regulator assembly. 
Will eliminate possible injury to operator from burstings. 


sure oxygen gas, thus eliminating regulator 


pidly without damage to regulator or 


regulator {as NOT necessary to release 


“*blast’’ of pressure when tank valve Is turned on, 
the direct cause of most d 
on CHEK-SHOCK allows o full 





flow. of exnveee. 


PRICE IS LESS THAN ONE REPAIR BILL 


STANDARD COUPLER—for all standard size weldin 
LIGHT COUPLER—for ‘‘airplane’’ 


$) 
$i 


or soldering size oxygen regulators. 
HEAVY DUTY COUPLER—recommended for extra heavy duty work only. 
SCREW TYPE COUPLER—for removable inlet stem regulators (147 


@ type oxygen reguictors. 


$600 ea. | 


pipe) available In 
also make Medical Chek-Shocks for 


$7.00 each 


-Shoek . MFG. CO. 








CALIF. 


standard, light, or heavy capacities. 
# 5. POR HYDROGEN—left hand thread coupler. We 
all types of medical regulators and tank fittings (chrome plated) 
SEE YOUR DISTRIBUTOR OR WRITE 
ort Shoo Kes 
‘oVvttcn = 
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mixer, etc. Only minor engineering 
were necessary to adapt our standar: 
ment to this special Navy use.’ 


Welded Nail Kegs 
EMEMBER the old proverb that goes 


R want of a nail . . . the battle was 
The U. S. Navy decided to take no cl 
after the discovery had been made t! 
breakage of wooden kegs in overseas 
ments was resulting in a loss of nails 
ing from 10 to 20% 





Hence a welded 


drum was developed that could 
burst open by the toughest handli: 
transit. 


The drum was formed of steel shi 


welded at the longitudinal 


sean 
vauges were used: 24 gauge fo am 
gauges were used: 24 gauge for exp 
26 gauge for domestic service. The | 
was necked in with a double seam, and 


ing hoops were located as near the t 
bottom ridges as practicable. Two typ 
closure were developed: a bolted | 
ring and a crimping of the type four 
paint pails. 

The Navy tested these drums by 
some them with their 
100 Ib of nails and dropping them t 
from a height of 20 ft onto a paved 
Other drums were dropped into 
ground similar to Pacific landing bea: 


of full content 


Plow Blades Reclaimed 
By G. C. 
J ps SKETCH below shows o1 
patching moldboards. To 
worn plow blades would ordin 
farmer from $6 to $8. By 
possible to cut out the worn 
weld in new steel at very much less 
After the worn sections have 
to a uniform thickness, new strips of 
are fitted into place and welded. The 
usually costs about $1.50. 


Boyer 


ir met! 
, 
replace 
srily 
our method, 


Ser tions 


been trin 





(Crp OF STEEL WELDEL , 
BRING TO SIZE OF NEW SHA 
Courtesy, Harnischfeger 
Left: worn moldboard; right: method of re 


newing the blade by welding on steel strips 
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40 Worth Street . 


Industry Endorses EUTECTIC Low Temperature 





THE SEAHAWK RESCUE LADDER 
All parts (tubes and gussets) were set in a fixture and 
tack welded with EutecRod 16. “The ladder was then 
taken out of the fixture and finished on the bench. This 
rod produces small fillets ond ogee’ distortion. 


EUTECTIC WELDING ALLOYS CORPORATION 


ORIGINATORS OF LOW TEMPERATURE WELDING ALLOYS 
ch ae Ala ae ee 


Please send me complete fatts about EUTECTIC low Tem- 
perature Welding Rods and Fluxes and information on how 
to purchase a selection of the 9 most important EutecRods 


for everyday use. Dept. IN-T, 
ENE mrs ni 
Company............- 
Address 
Wewtpinc Encineer—Marcu, 1946 








WELDING RODS* and FLUXES 
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ANY American and British fliers downed at sea 

owe their lives to this famous Curtiss-Wright 
SC-1 Seahawk whose rugged rescue ladder was the 
helping hand that reached out to save them from cer- 
tain death. 


Extending from the fuselage to float the ladder 
folds into a compact unit. Although simple in design 
the fabrication was a headache to production engi- 
neers at Curtiss-Wright. Preliminary gas welding on 
the collapsible edges resulted in distortion and mis- 
alignment. 

To lick this problem, EutecRod 16, which forms 
strong welds at 1300°-1600° F., was recommended. 
This low heat of application eliminated all danger of 
distortion and misalignment. The results obtained 
with this rod were so satisfactory that now it is also 
used in the production of control handles, brackets 
and parts of other planes manufactured by Curtiss- 
Wright including the latest model Helldiver. 


WHAT IS EUTECTIC 
EUTECTIC Low Temperature Welding Rods* are a 
new type of welding alloys, which— 


1. Bond to base metals well below the base metal 
melting point. 2. Avoid the dangers of stress and 


distortion characteristic of fusion welding. 3. Form ex- 
ceedingly strong bonds through surface alloying. 


WHY NOT LET EUTECTIC LOW TEMPERATURE WELDING RODS SOLVE 
YOUR WELDING PROBLEMS. MAIL COUPON OR WRITE ON YOUR 
COMPANY LETTERHEAD FOR FULL INFORMATION. 
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FLUX POWDER WIRE 


=. 

—~ 
as 

Se 


See 
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Spot-Welding Tweezers 


% The new “Besco” tweezer spot-weld- 
ing machine consists basically of a pair 
of insulated, forged copper tweezers and 
a foot switch connected to a _ small 
cabinet. It plugs into a 115-volt, 60-cycle 





“Tweezer Spot Welder" used for welding 
tiny parts—as small as 0.0005 in. round. 
it also can be used for heavier gauges. 


power supply and may be used to weld 
parts measuring as small as 0.0005 in. 
round or thick. 

Heretofore, the spot welding of tiny 
parts has been almost impossible to effect 
because of the difficulty in holding them 
in position. These spot-welding tweezers 
probe for the parts, hold, bend and weld 
them. The tweezers may be held in the 
hand with safety, manufacturer declares, 
because the voltage is low and the cur- 
rent only flows for about 1/1,000 second. 
The tweezers will not heat up even after 
continuous usage, manufacturer. 

For the welding of heavier gauge 
metals where more pressure is required, 
the tweezers may be removed and the 
machine connected to a drill press or 
hand arbor. Copper or copper-alloy rods 
may be inserted as electrodes, with only 
the bottom electrode insulated. An aux- 
iliary booster, which increases the ca- 
pacity of the machine by 300%, aids in 
welding parts from 0.015 to % in. round 
or thick. Tweezer Weld Corp., 280 Plane 
Street, Newark 2. 


states 


Bronze Electrodes 


*% A line of five heavy-coated aluminum- 
bronze electrodes and one _ phosphor- 
bronze electrode is announced by Murex. 
These electrodes cover a wide range of 
bronze-alloy deposits varying in chem- 
ical analysis and in mechanical proper- 
ties. The deposits will range from high- 
tensile strength and ductility with 
comparatively low hardness to medium 
strength with zero ductility and relative- 
ly high hardness. All of these bronze 
alloys have good wearing and bearing 
characteristics and excellent corrosion 
resistance. 

Type AB 12 (aluminum bronze) is well 
suited to the arc welding of manganese 
bronze castings and brass sheets as well 
as to “arc brazing” of dissimilar metals. 
Type AB 16 electrode is recommended 
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New Products 


to Use 


for the repair or fabrication of overlays 
on bearing surfaces subject to shock or 
impact. Type AB 20 is recommended 
for repair, maintenance or fabrication of 
overlays on machine parts subject to 
unusually severe service, such as building 
up worn heavy-duty gears and repairing 
broken gear teeth. Type AB 25 is in- 
tended for overlay applications requir- 
ing high hardness to withstand extreme 
wear and heavy pressure. Type AB 30 
is employed for overlaying dies for form- 
ing and drawing operations on carbon 
and stainless steels where freedom from 
scratching and work is 
required. 

Type PB 57 (phosphor-bronze) is 
recommended for high speed, quality 
welding of bronzes, brasses, copper, steel 
and both cast and malleable iron. It is 
used in such work as building up bearing 
surfaces, bronze repairs, cast- 
iron repairs, motor and ring maintenance 
and repairs to piston rods, pump parts, 
locomotive guides and copper rivet 
heater blocks. Metal & Thermit Corp., 
120 Broadway, New York City 5. 


galling of 


casting 


» < 
Mercury-Vapor Are Lamp 


% A 1,000-watt tubular bulb giving a 
light equivalent to that of 125 incandes- 
cent bulbs of 40-watt size has been de- 
veloped by the Westinghouse Lamp Di- 
vision, Bloomfield, N. J., for commercial 
use. The lamp was primarily designed 


for the lighting of high-ceiling factories, 
but it may also be used for the lighting 
The bulb gives 


of arc-welding booths 





Westinghouse mercury-vapor arc lamp. 
Developed for high-ceiling factories, it 
may also be used for arc-welding booths. 








a yellow-green light stream fror 
por arc the diameter of a cigaret , 
twice as long. Westinghouse Electric 
Corp., P.O. Box 1017, Pittsburg 





“Shield-Arc Jr."" A new portable welder 
that can be transported to the field or 
farm with comparative ease. 





New Portable Welder 


*% A new 200-amp portable welder « 
gasoline-engine-driven type, know: 
the “Shield-Arc Jr.,” should be of 
ticular value for welding applicatio: 
farms, oil fields, construction jobs 
where electric power is not readily 
able. It measures 24 by 48 by 30 i 
and weighs about 660 Ib. 

A current range of from 40 to 250. 
permits the welder to be used for 
or heavy gauge metal, repair of cast 
structures such as engine blocks, fa 
cation of tools and machinery parts, 
for the hard-facing of worn parts. 

This welder has three ranges of 
put current obtained by means of a sii 
speed control. It is powered by 
air-cooled, four-cylinder V-type eng 
speed of which determines the welding 
current. The output is controlled by 
justing the engine speed between | 
and 2,100 rpm. The unit is protected fr 
falling objects and inclement weather 
a canopy. Two transverse mount 
rails for bolting to a floor or platf 
permit the welder to be mounted 
either a shop trailer or a high-speed ty 
wheel trailer. The Lincoln Electric Co., 
Cleveland 1. 





Dry Chemical Fire Extinguisher 


% A new extinguisher, effective in 
climatic conditions, is designed to « 
“All-Out” dry chemical under press‘ 
in a flat stream that forms a dense, { 
smothering cloud over the flaming area 
up to a distance of 18 ft. This cloud 
creates an insulating barrier between 
operator and the flame, providing prot 
tion against radiant heat. The chem 
also forms an insulating film on hot m« 
surfaces, helping to guard against refla 
All-Out Fire Extinguisher Division, 
W. 134th St., New York City 31. 
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(~ Setting new 
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CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 
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Matching their important con- 

tribution to faster production weld- 

ing for war, C-F Welding Positioners are 
setting new standards in post-war welding 
practice. Shops already equipped with C-F Positioners are 


pacing the field in the race for new markets. . 
tice from slow, costly operations to faster, better automatic 


downhand welding. Cost of welding footage is reduced, 
‘“‘overwelding’’ is eliminated and machine or operator capacity 
is materially increased. There are hand or power operated 


Equipped with variable speed control in any practical speed 
ratio, from O RPM and up, for handling circular or peripheral 
welds, C-F Positioners are speeding production welding prac- 


tices everywhere. Speed selection is fast, easily made, per- C-F Welding Positioners in capacities from 1200 to 30,000 Ibs. 
mitting quick change-over of material being welded. Write for illustrated bulletin WP 22. Cullen-Friestedt Com- 
C-F Positioners as production tools are changing welding prac- pany, 1309 South Kilbourn Avenue, Chicago, Illinois. 


iss 


positioned welds 


mean better, more 


“a er 
LS economical welds 








DOES IT COST 
YOU TO HANDLE CYLINDERS? 


( 


@ Every pair of cylinders that “run-out” in your 
shop increases your overhead — because the time needed 
to get full cylinders . . . to switch regulators ...and to 
make pressure and flame adjustments is not productive. 





You can eliminate all excessive cylinder 
handling costs with a RegO manifold ... and get other 
advantages too! Write for full details now. 


*BASTIAN- BLESSING="= 


4239 Peterson Ave. Chicago 30, tll. 


Pioneers and Leaders in Equipment for Using 
and Controlling High Pressure Gases 











RUEMELIN Fume Collector 


REMOVES WELDING FUMES az the Source! 

















\eseS 


10 FT. Max. Rise 








—_ 
at 


15 F® Max. Reacw (Ravius) 








PATENTED 


LONG REACH MODEL D-5342 — Ideal for large welding booths. Hood 
reaches out 15 feet from wall. Swivel joints permit inlet hood to revolve in 360° 
circle for access to all welding positions. Recommended for welding shops 
having a wide variety of work. 


STANDARD MODEL 
D-5310 


Used for standard welding 
booth ventilation. Hood 
reaches out 9 feet from wall. 
A real necessity, especially 
during winter months when 
doors and windows are 
closed. 


PATENTED 


@ Install Ruemelin Fume Collectors to solve your fume re- 
moval problem in the most satisfactory manner. Noxious 
gases, smoke and fumes are drawn away at the source. 
Check these exclusive features: 


1. Guards employee’s health against fumes — less 
welder fatigue. 
2. Clears shop air with minimum building heat loss. 


3. Exhaust hood instantly positioned, without using 
troublesome devices. 


4. Hood covers maximum welding area, vertically, 
horizontally and by circle swing. 
5. Hood equipped with swivelling ball-joint. 
6. Small amount of electric power used. 
Thousands in daily service in progressive welding shops, metal working plants, 
railroad repair shops, foundries, structural steel plants, etc. Repeat orders received 
from many satisfied users. Collectors are available with individual exhaust fans, or 


with one large fan for multiple collector installations. Engineering data and direc- 
tions for installing, furnished with each order. Write for Bulletin 37-C and prices. 


RUEMELIN MFG. co. 


3880 NORTH PALMER STREET MILWAUKEE 12, WISCONSIN, U. S. A. 


MANUFACTURERS AND ENGINEERS 
SAND BLAST AND DUST COLLECTING EQUIPMENT 


A 4931-2/3 


/ 

i 

i 
eos 

. 
a § 
a 


ABOVE FLOOR 












High-Tensile Electrodes 
% The new Murex line of | 


electrodes consists of eight 
AWS erades E-7010, E-8010, } 
E-10010 (all for use on dire 
with reverse polarity) and a 
electrode to each grade having 
coating for use on alternating 
or on direct current with straig 
ity. Developed to meet the req 
of fabricators of power plant 
and equipment, these electrodes 
applicable to a variety of weld 
involving high-tensile steels 
pend for their mechanical p: 





on graduated alloying contents 

mium and molybdenum. Metal & The; 
mit Corp., 120 Broadway, N« 

City 5. 


“Time-O-Lite” Foot Switch 


% A new foot switch is des 
operate on any a-c circuit. It |] 
contacts throughout and et 


MOT 
S SS - Be 





“Time-O-Lite Switch’’ has many indus 
trial uses including spot welding 


heavy-duty snap-action, sing] 
double-throw switch. Two black 

each 1,500 watts, operate electrical 
ment when the pedal is depress: 

a red outlet of the same wattag: 

it off. The switch may be used t 

spot welders or any motor-driven 
ment up to one horsepower. Industria 
Timer Corp., 117 Edison Place, Ney 


Mild-Steel Electrode 


% A _ new all-position mild-ste 
trode, Airco No. 312, has been di: 
to prevent underbead cracking 
welding of hardenable steels. | 
tory tests and field applications ir 
this electrode is satisfactory for w 
low-alloy, high-tensile steels 

ly in heavy sections where preheat 
be used with conventional-type elect 
to minimize cracking. It can al 
used on free machining steels, 
run quite high in sulphur, and cold-1 
steels where excessive porosity 
mally encountered with mild-stee! 
trodes. 


, pal 





For material to be vitreous-ena 
after welding, this electrode makes 
sible the production of  satisfa 
enameled surfaces without any pr 
treatment prior to the enameling 
tion. Airco No. 312 should also 
suitable for application where 
relieving would be desirable but « 
be accomplished. Air Reduction S 
Co., 60 E. 42nd St., New York Cit 
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4 
1928 “Bell-hole” welding of pipe lines, 
where downhand position welds were not feasi- 
ble, led to development by A. O. Smith in 1928 
of the all-position electrode . . . a great stride 


forward in the art of welding. 





ee 
mnthiantiimatnihaitioimnnaaniniens -+ 


194A GeEverywhere vertical and overhead weld- 
ing is necessary today—in erecting skyscrapers, 
fabricating bridges, building subways and ships — 
the SMITH way all-position electrode makes weld- 


ing the builder’s most modern production tool. 


MILLIONS of SMITHway Certified Welding Electrodes are used 
by builders and manufacturers everywhere. More than 320,000 have 
been used daily in A. O. Smith plants alone . . . in the fabrication of 
! steel products that range from the smallest and simplest to the 


largest and most complex. 
SMITHway 


For the proof of SMITHway Electrodes is in actual production—day- A. C. WELDERS 


to-day plant and field operations, backed by the A.O. Smith program 
of welding research that never ends. Reduce Spatter . 
Eliminate Arc Blow. 
Write for the SMITHway Welding Catalog for detailed specifi- The expanded line of 
cations of SMITHway Certified Electrodes and their application to SMITHway A. C. 
A 2 : Welders now includes 
specific welding jobs. ota models—1S8-. 
: 3 ; ‘ 200-, 250-ampere ca- 
Mild Steel... High Tensile... Stainless Steel pacity; and for heavy 


WELDING ELECTRODES ans Sep 


Write for prices and 





made by welders... for welders specifications. 


SMIiTHway 
Certified 

WELDING 

ELECTRODES 
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NOW! LIGHTWEIGHT 
HARRISBURG CYLINDERS 


in 3 new sizes 


Harrisburg again leads the way to more economical 
and efficient transportation of Industrial Oxygen. 


Before the war, the 220 cu. ft. Standard 842” x 51” 
Cylinder was generally accepted for use in trans- 
porting industrial oxygen. 


During the war, the Harrisburg Steel Corporation de- 
veloped a 300 cu. ft. Lightweight Cylinder of ad- 
vanced design. This new cylinder has found extreme 
favor with and has been accepted by compressed 
gas manufacturers everywhere. And now, as com- 
panion cylinders, “Harrisburg” offers a 350 cu. ft. 
and a 400 cu. ft. cylinder of advanced design. Here 
are specifications for Industrial Oxygen Lightweight 
Cylinders with emphasis on the new sizes. 


NAamet Or PuRcHAaste ForG6#EO On FLANGE 
WirnYe Raisto LETTERS 


. Sito 
$32 


34 Dia.li Tros. Fer lncnw 

D- Sro. SizeTap 

E- Max. SizeTaP 

F- Min, Cary. 

G - Wr. OF Criinoer tS Yo CWitnour CaP) 
Ari Dimensions Snown Art Nomina 


INDUSTRIAL OXYGEN 





Cap’y 


55 
110 
125 
220 
250 
300 
350 
400 
400 





1.C.C, 
Inches Inches Cu. In. Lbs. | Spec. 


Inches 


Std. size tap, %". | . size tap 1”. Detail Sketch Number on Re aneit, 
S% | 5% 660 29 3A-2015 
6% =| 6!) 1320 57 3A-2015 3360 
6% | 7 1320 64 3A-2265 3775 
842 Sti 2640 105 3A-2015 3360 
8'2 9 2640 115 3A-2265 3775 
8% 9% 2990 131 3A-2400 4000 
8% 9% 2990 153 3A-2800 4670 
Irs 9% 3210 174 3A-3000 5000 

l0y | y 10% 3985 186 3A-2400 4000 


—). | Cc F G 
| 
| 


























Specify Harrisburg LIGHTWEIGHT Cylinders for the transporta- | 
tion of Industrial Oxygen, Medical Gas, Carbon Dioxide 


(HI WV1-163:101 10 STEEL CORPORATION 


HARRISBURG PENNSYLVANIA 


| 


‘‘StaSafe'’ face 

shields allow rapid 

replacement of 
visors. 


“StaSafe” Face Shields 

% These shields are made t 
quick changes of visors with tl 
number of movements 

bronze spring-retaining 

visor into position rt 
replacing visors My done by 

tainer clip and s idine 
place. aches Safety Equipment C 
232 W. Ontario St., Chi 


TAL Lhe 


A member of the new U.S. Gauge line. These 


gauges are easy to read and give longer 
New U.S. Gauges 

*% A new line of streamlined gaug: 
cluding gauges for oxy-acetylent 
ing and cutting equipment is ann 
by The United States Gauge Divis 
American Machine and Metals, Inc., 
delity-Philadelphia Trust Bldg 
delphia 9. Each gauge has an ivory 
dial with red-and-black graduati 


“No “Fog” 

*% “No Fog,” a cream used to | 
the fogging and steaming 

eye glasses, goggles and r 

now available in collapsible 
Carhoff Co., 12114 Wo 
Cleveland. 
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Ampco-Trode has been used 
successfully on the following: 
@ Driving Box Face 

@ Steel Piston Heads 

@ Steel Pop Valve 

@ Fabricate Oil Cellars 

@ Valve Crossheads 

@ Trailer Boxes 


@ Worn Shoulders on Crown 
Brass 


@ Steel Crosshead 

@ Brake Rod Equalizer Ends 

@ Wear Shoes 

@ Bumper or Chafing Plates 
®@ Spring Carriers and Hangers 
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425 Amperes and a 
formed by weaving b 
to height of 1 7 A 


Ampco-Trode 10 at 
“heat, the overlay was 
in width and built 

ed; seven hours of 





REG. U. S. PAT. OFF. 


This is the way railroads are build- 
ing long-wearing surfaces on fric- 
tional parts, Another outstanding 
operating railroad has standardized 
on Ampco-Trode 200 for overlay- 
ing engine roller-bearing shoes 
because “it bas proved itself over 
and above softer bronzes.” 

You can select Ampco-Trode 
electrodes on their record — with 
full knowledge that superior 
strength, higher hardness and wear 
resistance will be in evidence when 
you make your trial-run check. On 


all parts subject to wear, fatigue 
or corrosion, specify Ampco-Trode 

. it lasts three to five times 
longer than ordinary bronzes... 
you cut “down time” to a mini- 
mum... you avoid frequent and 
costly replacement. 


Ampco distributors and field 
engineers are happy to assist you 
in solving your problems by sur- 
facing with Ampco hard bronze 
overlays. Send the coupon today 
for additional information on over. 
laying with Ampco-Trode. 


AMPCO-TRODE 


COATED ALUMINUM BRONZE ELECTRODES 


AMPCO METAL, INC., Dept. WE-2, Milwaukee 4, Wisconsin 


Please send Ampco-Trode Bulletin W3. 


Name 
CE RR a en ae 


Firm 


Address 
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Power-Driven Shears 


*% “Steelweld” power-driven metal-cut- 
ting shears are said to be radically dif 
ferent from all cutting devices of this 


character \ new pivoted-blade is em 
ployed in place of the guillotine-type 
shears. The upper blade operates on 


two heavy pivot pins secured to the end 
housing and travels in a circular path. 
Hence there are no slides or guides to 
wear out and cause inaccuracies. 

\ valuable feature is the ease with 
which the knife clearance may be varied 
to suit the thickness of the plate to be 


cut. Turning a hand crank changes the “Steelweld’’ power-driven cutting 
gap between the knives, and a large dial shears for accurate cutting over 
indicates the clearance in thousandths of a wide range of thicknesses. 


BURDOX 


Extra - Flex CABLE 
DELIVERS Sz2za Values 


DOWN THE LINE 
E WAY 
ui TH 


ie a3 


<1 


A 
f 


extra-flexibility 
and woter 
conductivity 


rotec! wire 


Ke get the greatest value in welding cable, order Burdox 
EXTRA-FLEX every time! Its abundance of hair-thin copper 
wires delivers a full steady stream of power . . . means more 
welds completed per man-hour. Because it coils readily, it is 

easier to handle... means less fatigue and better welds. 
Heavy jacket prevents breakdowns... eliminates time losses. 
EXTRA-FLEX Cable gives you many extra values, yet 
costs far less than you would expect. Order a supply today 
from your welding supply distributor. Sizes from 6 to 4/0. 


THE BURDETT OXYGEN COMPANY 


3302 Lakeside Avenue Cleveland 14, Ohio 


ADDED SAFETY ... GREATER COMFORT—BURDOX LIFT-FRONT GOGGLES 


A new development in eye protection. les are mounted on arms without 


pressure om nose. . . stay up oA =. protects entire forehead. 
rite for literature. 

















an inch. Other features inc] 
operated mechanical | 





operating back gauge mount: « 
bearings. The operating cra 
are located at the outside fr 
the shear. The shears may 


for squaring, slitting, or ma 
any intermediate position for 
Both frame and blade are 
one-piece constructio1 
Steelweld shears have bee: 
in various sizes for cuttir 
thicknesses from 12 gau 


ge to 1 
for lengths ranging from ( 
Speeds range from 60 strokes 
ute on the smaller shears to 2 
per minute on the largest size. The 
land Crane & Machinery Co., 
Machine Div., Wickliffe, Ohi 


Hard-Facing Electrodes 


%& One new and one improved 
“shielded-arc” hard-facing « 
now being manufactured. Thi 
trode, “Abrasoweld AC,” is suit 
building up straight carbon, lov 
high-manganese steel parts wit 
hardening deposit to resist se\ 
sion, battering and impact 
designed for a-c operation, it 
be used on d-c welders. The w 
is of the semi-austenitic, self 
type. It is abrasion-resisti1 
very rapidly under conditions 

and abrasion. Peening will in 

deposited hardness from 20-40 t 

Rockwell C. The weld metal 1 
its toughness and develops its 

hardness only at the surfac: 

is cold worked. The cushion 

metal beneath the surface serves t 

nate checking and flaking s 

with abrasion-resisting electrode 

deposit, states manufacturer, 

resistant to corrosion thai 


ganese steel. “Abrasoweld A¢ 
nished in %, #z and in. Siz 
lengths. 


“Manganweld A,” suspended 
duration, is now being remanut 
in an improved form. 


/ 


used for reclaiming worn austenit 
ganese steel parts containing 11 
manganese. It is well suited for 


d-c welders and may be used 
welders of both indust1 
mass-market types. 


Generally recommended for fl 
only, this electrode produces a 
metal having a resistan to 
and impact that is equivalent 


treated cast manganese steel. Wel 
as deposited has a hardness 
Rockwell C, but cold working 
the hardness to 45 to 50 Rock 
“Manganweld A” is recommen 
all resurfacing and building-up 
tions of high-manganese steel, ar 
sometimes applied as a tip bead 
an abrasion-resisting surface is re 
It is furnished in gs, *% and % 
ameters, 14 in. lengths. The Lin 
Electric Co., Cleveland |! 


; 





COMING NEXT MONTH 
Annual Welding Directory 
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Midect Spot Welder 


+ ementing the line of 
id 3-kva air-operated bench type 


2-kva Che 


Universal 


is a new 7 model. 


Universal 7'/2-kva bench-type welder 
can be used for a 
including 


variety of 


materials, 16-gauge 


steel. 


'-744 is equipped with solenoid valve 
trol for the air cylinder, water-cooled 
sformer and water-cooled electrodes 
can be furnished with a built-in elec- 
nic timer or with separate timer pan- 
\n adjustable switch provides a 

de range of pressures for the welding 
non-ferrous metals, wire, etc. Che 
-7% will weld up to two pieces of 
steel. A foot switch initiates 
welding cycle. Universal Welder 
Corp., 760 Carnegie Ave., 


~ Pp 
I 


gauge 


Cleveland 15. 


Welder Control Unit 


*% The “Ultra-Speed” welder control unit 
as designed to meet the increased de- 
and for fully 
esistance welders. 


unit di 


automatic multiple-spot 
| 


The new 


Progressive ‘‘Ultra-Speed’’ welder control dis- 
patches individually timed welding current to 
from 10 to 100 or more welding guns. 
tches individually 
nt to from 10 to 


timed 
100 or more 

h adjusted to its own proper welding 
ressure. Welding rates up to 900 spots 


welding cur 


guns 


r minute are possible to speed the as 
ibly of complicated parts in a single 
up. 
Che new control 
rrent to a welding point o1 
up of welding points successively by 
eans of a 


distributes welding 


single 
screw-driven carriage that 
epresses push rods to engage contacts. 

the same time another element of the 
rriage engages adjustable-stroke plung 
s to control individually the length of 
me the welding current flows for each 
eld. All points bear on the work si- 
ultaneously under pressure before the 
rst weld is formed, and the pressure re- 
ains until the last weld is completed 
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“Ultra-Speed” 


be built to acs 


controlled machines can 
ommodate an almost unlin 


ited range of weld spacings and locations 


The welding guns can be arranged in 


single or multiple rows, circles, 


curves, etc., either 


steps, 
closely spaced ort 
full width of large panels 
Individual timing of 


spanning the 
each welding gun 
permits the different thicknesses of n 
to be 
operation 


etal 


spe Tt 


welded during one complete 


Cams are interposed between the tap 
pets actuating the contacts to assure the 
opening of each welding circuit before 
ircuit can be closed. \ one 


piece, removable water-cooled feed bar 


the next « 


using a pressure of 1,100 psi is mounted 
on each side of the unit. Progressive 
Welder Co., 3050 E. Outer Drive, De- 
troit 12 


Floor Cleaner 


*% Optimus cleaner No. 1F10 is 
designed to remove oil, grease and other 
dirts from the surface, without harming 
the finish in any way. This cleaner helps 
keep floors in good condition, makes 
them less porous and prevents dusting. 
Optimus Detergents Co., 248 Church St., 
Matawan, N. J. 


floor 


TYPES EB and FB 
Models 
supplied 


E and F con be 
with brush as 


shown here. Brush con be 
replaced by unscrewing 
countersunk screw in 
bracket and removing. 





WELDERS 
CHIPPING 
HAMMER 


With steel or wooden 


handle. Light weight. 
Strong. Easy to use. 
Write for circular. 


TYPE A 
Has drift and chisel. 
Widely used in malie- 
able and grey iron 
foundries for general 
chipping. 


TYPE CB 
Combines 3 tools in 
1—drift, chisel and 
removable 
brush. 


ei it@:t 


wire 


TYPE F 


Head has two chis- 
els at right angles. 


TYPE E 


Head has drift 
ond chisel. 


TYPE C 


Same as Type CB, 
but without brush. 


MANUFACTURING AND 
DISTRIBUTING COMPANY 


1928 WEST 46th ST., DEPT. W., CHICAGO 39, ILLINOIS 














opp the Hovr Deliverye, 
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SUPER INDUSTRIAL 


ARC WELDER 


DESIGNED FOR HIGH SPEED PRODUCTION 


ARC 


WELDING 


11 EAST 23°4 STREET AR 
CHICAGO 16, ILL. 





Sefe Udlling 


AT LOWER PRODUCTION COSTS 


A> The Weldit Gasaver shuts off the welding 
Va 


flame when not in use. . . . Conserves 






a be Ot 
oF ELDIT Ve ee essential materials by cutting oxygen and 
 \ “JI MODEL ‘E’ Ne ) acetylene consumption as much as fifty 
= C AS AVER ex, Per cent. Prevents injury to workmen—or 
KS )) MSs sudden fires—from dangerous idle torch 





flames. . . . Adjustment remains unaltered 
between welds. 


When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
. ++ No time lost... . No readjusting required. . . . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


The. Weldit Model CW Blowpipe is in 
daily use by many foremost industrial 
¢ plants. . . . Built in accordance with the 
— =. —— . " . P 
Ae ff) recommendations of leading fabricators of 

mA) = “ de . 


WELDIT mK sheet metal products. . . . Operates on 


MODEL CW either natural gas, manufactured gas, or other low temperature 
BLOW fuel gas and compressed air. Stands up under rough shop use. 


TORCH . .» . Send for literature. 


VS a 


628 BAGLEY AVENUE 


LFR 
A -,° 


a tS 





* DETROIT 26, MICH. 
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Blacksmith buffer and grinder. The black 
smith’s aid for grinding and buffing 
plowshares and ofher long pieces. 


Blacksmith Buffer and Grinde: 


% This low pedestal-type buffer 
grinder is designed for use in blacks 
shops for the grinding and buffir 
plowshares and other long, odd-s] 
pieces. Over 40 in. of working 
between the wheels and pedestal « 
the worker to sit at the work and 
the piece between his protected kne¢ 
the buffing wheel. These grinder 
fabricated from rolled sheets and wi 
to insure lightweight, sturdy const: 
tion. The Hobart Brothers Co., Motor 
Generator Division, Hobart S 
Troy, Ohio. | 





“Midget-6" portable plastic dip tank. 
it weighs 16'/, Ib and can be brought 
to dipping temperature in minutes. 





“Plast-O-Dip” Tank 


*% A one-gallon plastic-coating tank | 
been designed to apply protective « 
ing to plugs, gauges, carbide-ti; 
tools, etc. This unit was developed 
meet the demand for smaller sized p! 


| tic-dipping equipment for processing 





| tool rooms and small plants. Aer 
Products Co., West New York, ) 
Jersey. 
ror So 
) 


COMING APRIL! 


1946 Annual Statistical Number 
and Directery of Welding 
Products and Equipment 


ror 
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Traveling Welding Shop 


To work 40 ft below a river bottom or in a gasoline 
storage tank is all in the day’s work to Barney and 
J. R. Dougal, who go anywhere and weld anything. 


By I. M. DURNIN 





Here the Dougal Brothers are slotting 2,000 ft of 12 in. well casing for the Boise Water Corp. 


HE emphasis placed on the re- 
P eonditioning of old machinery 

during the past four years has 
caused welding to assume an impor- 
tant place as a salvage procedure by 
which worn parts can be restored to 
their former efficiency. To meet the 
demand for this work, Barney Dougal 
and his brother J. R. Dougal, of 
soise, Idaho, have organized what 
might be called a traveling machine 
shop. It is mounted on wheels and 
can be taken any place that a break- 
down calls for its services. 


From Boilers to Gas Tanks 


Recently the Dougal brothers’ shop 
or a portion of it—was transported 
veral hundred miles to do a job of 
laying out, cutting and arc welding 
thirty-two 5-in., 40-deg pipe ells, 32 
risers and a number of large 8-in. 
team boiler headers, also boiler 
achings. Another big job was 
steam, clean and weld a number of 
ge gasoline storage tanks. “We are 
ppy to say that we completed one 
our most hazardous jobs without a 


= of 
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single accident,” reports Barney. “We 
caulk welded about 16,00 rivets and 
3,600 ft of longitudinal and circum- 
ferential seams. This job took four 
months to complete.” 

In the past year and a half Dou- 
gal Bros. Combination Welding and 
Metal Work Shop has completed ap- 
proximately 50,000 ft of 6-in. and 
8-in. pipe line. All fittings—includ- 
ing every degree and type of fitting 
that can be made from pipe—were cut 
and welded right in the field. 

Another important out-of-town job 
was to braze about nine tons of cop- 
per tubing in a sugar factory. The 
tubing ranged in diameter from 1 to 
+ in. The job of brazing it in place 
was finished in about six weeks. 


Working under Pressure 


Exceptionally difficult to accom- 
plish was an order to straighten the 
fins on a hydro-electric scroll case 
40 ft below the river bottom. All 
tools and welding equipment were 
lowered to this level, and men in hip 
boots worked night and day with 


pumps going full blast to keep the 
water down. Suddenly the power 
went dead; the pumps stopped, and 
there was a wild scramble to the sur- 
face to keep from being drowned. All 
of the equipment had to be left below, 
but it was recovered and salvaged 
when the pumps started to operate 
again. The finished job is regarded as 
a welding marvel by men who appre- 
ciate fine workmanship under diff- 
cult conditions. 

The Dougal brothers permant shop, 
located at 202 W. 15th St., Boise, is 
well stocked with the most modern 
equipment available, including an arc 
welder with remote control, flame-cut- 
ting apparatus, a portable acetylene 
generator, a metal lathe of latest de- 
sign, a mechanical steel hack saw and 
hundreds of hand tools. This fine 
line of equipment permits the shop to 
turn out a large amount of work such 
as welding broken motor blocks, cross 
members, frames, mufflers, smashed 
fenders, etc. Anything and every- 
thing is all in the day’s work for these 
versatile welding specialists. 











This One Respirator 


does the job of Four 


























way safety 
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: -. Willson ° ; 
with this s against 4 differ- 


Protects lung ost 
industrial hazards. M . 
~e oniosis-produ 


oc ; 
= ts. Nui- 


eu 
fumes-Pn Toxic dus 


sance dusts. 






ters provide ex- 


i Give 
Itering area 
a-large fi 
pees the greater wens 
fs € and-easy breathing. PI 
ree- : 
are throw-away type- nadie 
inexpensively rep 


Two double fil 





easily, 





available in two 

i to fit either small or large 
pews Both sizes carry mst 
Pe Mines approval. te 
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For help on your lung-protec- 


\ tion problems, get in touch 
\ with your Willson Distributor 
or write direct to Dept. WE-12. 
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Hetptful Literature 
Just Published 


The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


Scientific Industrial Reports 


The first issue of the “Bibliography of 
Scientific and Industrial Reports” is now 
on the market. Most of the information 
given was obtained in Germany and in 
countries formerly occupied by the Ger- 
mans. This issue comprises 28 pages, 
covers 323 reports pertaining to such 
subject headings as electrical machinery, 
fabricated metal products (except ord- 


nance, machinery and _ transportation 
equipment) and primary metal indus- 
tries. Available at 15c per copy from 


the Superintendent of Documents, Gov- 
ernment Printing Office, 


Washington 
25, tee 


Handbook of Stainless Steel 


A 100-page pocket-size 5x7%x% in. 
handbook published by Allegheny Lud- 
lum Steel Corp., Brackenridge, Pa. pre- 
sents information on 26 types of stain- 
steels. It brings up to date and 
amplifies the stainless-steel chapters of 
the company’s earlier “Handbook of 
Special Steels.” An interesting feature 
is a 44-column “finder chart” giving 
analyses, properties, hot working tem- 
peratures and heat treatment of the dif- 
ferent types of stainless 

Fabrication methods and procedures 
occupy a total of 40 pages and include 
welding methods, press forming, rivet- 
ing, shearing, soft soldering, silver sol- 
dering, annealing and heat treating, pol- 
ishing and buffing, surface treatments 
such as the removal of welding flux, etc. 

Stainless steel products, plates, sheet, 
strip, bars, forging billets, tube stock, 
etc., are described in a 20-page section. 
Final pages contain general tables of bar 
weights, weights of sheet, weights of 
tubes, feet per pound of wire, decimal 
equivalents of fractions of an inch, and 
temperature conversion 


less 


« 


“Weld-It” 


Newly published is an interesting bul- 
letin concerning spot, seam and projec- 
tion welding, and the largest 
flash-butt welder. The material in this 
four-page bulletin ranges from the uses 
of spot welding in kitchenware manufac- 
ture to the seam welding of large steel 
sheets. In particular is discussed the 
use of resistance welding by aircraft in- 
dustries—the field in which the new ver- 
tical flash-butt welder comes into play. 
The machine is used to join solid steel 


Bulletin 


world’s 


shafts to the turbine bucket wheels 
propulsion engines (page 54, Febr 
WELDING ENGINEER). 

The bulletin is supplemented by p! 
graphic reproductions and a blue 
drawing of the new flash welder. Th 


ne 


Taylor Winfield Corp., Warren, O 


“Ampco-Trode” Bulletin 


An eight-page, letterhead-size bul 
describes the five grades of coated al 
num-bronze electrodes, giving cher 
composition, physical properties and 1 
ommended applications for each 
The booklet explains how “Amy 
Trode” and “Phos-Trode”’ 
difficult welding problems. 


can S 


A new color code in vertical positi 
listed for electrodes 
fies a primary color for phosphor-br 


electrodes plus primary 


bronze and s] 


and 


secon 


colors for aluminum-bronze electri 
Ask for Bulletin W3, Ampco Wel 
News. Ampco Metal, Inc., 1745 


Thirty Eighth St., Milwaukee 4 
» 
Welding Accessories Folder 


A complete new line of arc weld 
accessories is described and _ illustrat 
in a two-color Hobart folder (DM-7| 
Many different items are properly id 


tified with catalog numbers for simp 


cation. Hobart Brothers Co., Box D? 
709, Troy, Ohio. 
Bronze Electrode Bulletin 

An eight-page letterhead-size bull 
covers the new Murex line of coat 
aluminum-bronze and ‘phosphor-bro 
electrodes for d-c welding. For e: 


type of electrode, there is given a tal 
of such data as polarity, color identif 
tion, chemical composition, 
physical properties. Photographi 

lustrations show typical welding ap 
cations. Metal & Thermit Corp., 

Broadway, New York City 5 


s1zes 


» 
“Heliarc” Welding Pamphlet 


\ four-page letterhead-size circul 
describing the ‘“Heliarc” ing pr 
ess and its various applications and 
vantages is released by The Linde Ai 


weld 


Products Co., 30 East 42nd St., N 
York City 17. 
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MARTIN wes’ Stabby norwelll 


‘| Gives mor 
ARC time 


100% Insulated; 
Cuts Down Accidents 


.f 
BAD 0i 


1. Stubby, with new “‘Mitt-Grip” collar, makes rod 
changing easier and quicker. Collar*lasts indefin- 


itely. Insulator cap may be replaced without chang- 


i uli aries! a: 


ing collar and without special tools. So, Stubby 


spends more time on the job, lessin the repair shop. 


2. Higher electrical conductivity, due to special con- 
struction of vise body; delivers full amperage to the 
rod. Sturdy, but lightweight construction protects 
Stubby when overloaded. 


3. Stubby’s perfect balance, due to streamlined de- 
sign and light weight, helps operator maintain high 
weld-footage throughout thé shift. Because it is 100 
per cent insulated, Stubby does not have accidents. 


4, Stubby’s high pressure grip holds rods fifth, en- 
ables operator to use rods. down to the"last 114”. 
Stubby has no springs to get tired. 


é 


Stubby WILL GIVE YOU MORE ARC TIME 































WRITE OR WIRE NEAREST DISTRIBUTOR 
Atlanta—Air Reduction Sales Co Duluth—Air Réduction Sales C« Omaha—The Ralhach Co. 
taitimore—Air Reduction Sales Co. Emeryviile—Air Reduction Sales Co Fuchs Machinery & Supply Co. 
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Detroit sir Reduction Sales Co. New York—Air Reduction Sales Co. Vancouver, 8.C.—Scott-Foster & Co 

eel Sales Corp. Chicago Combustion Co. Warren--Air Reduction Sales Co. 


‘eldit Incorporated Oklahoma City—Air Reduction Sales Co Wheeling—Air Reduction Sales Co. 





Beryllium-Copper Information 


A six-page booklet describes the pro- 
duction of “Viculoy” beryllium-copper 
castings, the properties of these alloys 
and their various uses including arc- 
welding electrode jaws and resistance- 
welding tips and holders. Akron Bronze 
& Aluminum Co., 579 Washington St., 
Akron, O. 


« 


Spot-Welder Pamphlet 


The “Adams” portable spot-welding 
gun is described in a four-page pamphlet, 
which cites such advantages as light 
weight, small size, inexpensive repair 
and maintenance, etc. The Central Corp., 
20 N. Wacker Drive, Chicago 6. 


» « 


Powdered Metal Process 


A four-page, letterhead-size folder 
gives the details of a new method of weld- 
ing, brazing or hard-facing with various 
compositions of powdered metals. The 
method makes use of the new “Powder 
Weld” torch, fully described in the folder. 
Powder Weld Co., 419 Kent Ave., 
Brooklyn. 


» « 


Descaling Process Guide 


The advantages and outstanding fea- 
tures of the DuPont sodium hydride 
descaling process are described in an 
eight-page, letterhead-size folder. E. I. 
DuPont de Nemours & Co., Electro- 
chemicals Department, Wilmington 98, 
Delaware. 


> «€ 


Welding and Brazing Catalog 


Catalog 1B brings full details and help- 
ful data on carbon welding electrodes, 
plates, rods, paste resistance-welding tips 
and similar other products for industrial 
uses. Of particular interest are the recent- 
ly developed carbon brazing tips treated 
with the Stackpole “F” treatment for 
minimizing oxidation. Tests proved that 
these carbons operated satisfactorily at 
temperatures above red heat, reduced 
dressing time by as much as two thirds 
and increased life up to five times that 
of untreated carbon. Stackpole Carbon 
Co., St. Marys, Pa. 


> «€ 


Electrode Folder 


A convenient pocket-size folder de- 
scribes a complete postwar line of arc- 
welding electrodes. The folder covers 
procedures, physical properties of weld 
deposits, sizes available for each type 
of electrode, etc. The Hobart Brothers 
Co., Troy, Ohio. 


» € 


“Fiberglas” Booklet 


An 8% by 11 in., two-color booklet 
tells the uses of “Fiberglas” fabrics in 
industry and includes actual samples of 
neoprene-coated and vinyl-coated cloths. 


80 


This new product assists the welding 
field with coated Fiberglas curtains and 
hoses. Owens-Corning Fiberglas Corp., 
Toledo 1. 


» « 


Cast-Iron Cutting Circular 


A method for the successful and eco- 
nomical cutting of cast iron is explained 
in a newly published circular. It covers 
the correct types of equipment, preheat- 
ing condition, cutting positions, ade- 
quate protective clothing, proper oxygen 
and acetylene pressures, etc. Ask for 
circular N-606, The Technical Service 
Dept., National Cylinder Gas Co., 205 
W. Wacker Drive, Chicdgo 6. 


» « 


Induction-Heating Catalog 


A 36-page, letterhead-size catalog has 
been published to tell how the new induc- 
tion-heating units are helping the metals 
industries to perform metal-heating jobs 
faster and better. The booklet discusses 
the principles and practical application 
of induction heating and gives pictures 
of the company’s heating equipment in 
operation. Lepel High Frequency Lab- 
oratories, Inc., 39 W. 60th St., New York 
City 23. 


» « 


Quonset Folders 


Four attractive folders illustrate the 
advantages of “Stran-Steel” framing for 
the building of arch-rib, all-steel “Quon- 
sets” for shops, garages, houses, stores, 
farms, etc. The framing members de- 
scribed in these folders provide a pat- 
ented nailing groove in joists, arch ribs 
and purlins for attaching materials. 
Great Lakes Steel Corp., Stran-Steel 
Div., Penobscot Bldg., Detroit 26. 


>» ¢€ 


Flash-Welder Bulletin 


An eight-page, two-color, technical 
bulletin describes the new Progressive 
line of standard flash welders. Phantom 
and detail views are given to show the 
numerous features of this line of flash 
welders from 20 to 250 kva. Progres- 
sive Welder Co., 3050 E. Outer Drive, 
Detroit 12. 


>» ¢« 


Liftruck Folder 


Two new additions in three colors 
have been added to the Revolvator loose- 
leaf catalog on liftrucks. One folder il- 
lustrates and describes the model G “Red 
Giant” hand liftruck and the other an im- 
proved portable elevator. Revolvator 
Co., North Bergen, N. J. 


>» «€ 


Meehanite Movie Folder 


An 8% x 3% in. folder gives the de- 
tails of a new 16-mm movie produced to 
provide definite facts and figures about 
Meehanite castings and their applica- 
tions. Meehanite Metal Corp., Pershing 
Square Bldg., New Rochelle, N. Y. 


Motor-Frame Bulletin 


The application of welding to t! 
ufacture of a-c and d-c motor fra 
described in an interesting bullet r 
pared by the American Welding & Map. 
ufacturing Co., Warren, Ohio. The by) 
letin covers arc and flash weld 
simple ring and complex spe 
frame types, and enumerates the 
teristics and economies obtainab|l: 


an 


€ 


» <€ 


Rustless Steel Data 


A 12-page booklet contains data all 
types of “rustless” steels, giving th 
groups into which they are classified 
comparison of properties, chemical anal- 
yses, mechanical and physical proper 
ties. The advantages of using Stainless 
steels are discussed in detail. Rustless 
Iron and Steel Corp., 3405 E. Chase St 
Baltimore 13. 


» « 


“Vibra-Weld” Bulletin 


A two-color letterhead-size bullet: 
describes the new “Vibra-Weld” ma 
chine and “pencil” weld gun, an outfit 
designed to permit the welding of fer 
rous and non-ferrous metals without 
heat distortion. The pencil weld gw 
welds one particle of metal at a tim 
the surface and then peens it by a vibrat 
ing action to assure a dense deposit 
Mid States Equipment Corp., Chicag 


>» <€ 


Welded Equipment Folder 


An attractive eight-page, letterhead 
size folder in two colors describes an 
illustrates the LeTourneau line of welded 
earth-moving equipment. Interesting pi 
tures show the heavy machines such as 
“Carryalls,” “Tiltdozers,” “Rooters” and 
cranes in operation. R. G. LeTourneau, 
Inc., Peoria, Ill. 


» « 


Ampco Metal Bulletin 


Bulletin 72 describes the uses of Amp 
co metals for such purposes as resist 
ance-welding electrodes, mill products 
continuous cast bearing bronzes, cla 
metals, pumps and fabricated assemblies 
non-sparking safety tools and arc-weld 


ing electrodes. Included is a chart g! 


ing such properties of the various Ampco 


metals as tensile strength, yield strengt! 
elongation, Brinell and Rockwell har 
ness, etc. Ampco Metal Inc. M 
waukee 4. 


» <€ 


Hydraulic Press Folder 


A four-page two-color folder descril 
the standard line of model PA hydrau 
assembly presses. In addition to spe 
fications, dimensions, and a descripti 
of the standard line of presses, the bul! 
tin includes illustrations of typical sp 
cial hydraulic assembly presses. Bu 
letin PA-45, Colonial Broach Co., B 
37, Harper Station, Detroit 13. 
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, Uhe possible applications of this nomograph are ,” 50,000 300 
limited only by the user’s ingenuity. For example: 4 
400 
lo determine the volume of a %-in. pipe, one 100, O00 
ot long, the easiest way is to run a line through ," 500 
the I4 j . : 2 , 2 es a 
€ Ya in., column A, and.the 10,000 in column B. n 600 
he intersection with column C says 160 gz S 
ith column C say 50 gallon , 300, 000 700 
it that, of course, is for a pipe line 10,000 ft. long. 800 
merely pointing off four places to the left, we 900 
nd that 0.016 gal will be the volume of a % in 
g fo 800,000 1000 


pe one foot long. 
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Method of Silver Cladding 

2,392,917. Edward Joseph Guinee, Ro- 
selle, N. J., assigned to The H. A. Wilson 
Co., Newark. Filed Jan. 26, 1944. Issued 
Jan. 15, 1946. 

A method of welding silver to steel by 
forming a thin coating of copper on the 
surface of the steel by flowing molten 
copper thereon. The steel thus coated is 
heated at a temperature above the melt- 
ing point of the copper but below the 
melting point of the steel until a substan- 
tial proportion of the copper has dif- 
fused into the steel and alloyed with it, 
leaving the balance of the copper on the 
surface. A solid piece of silver is then 
placed on the copper-coated surface to 
produce a copper-silver interface. The 
silver is welded to the steel in the ab- 
sence of flux by pressing the silver 
against the copper coating “and heating 
the assembly to a temperature in the 
neighborhood of but below the melting 
point of the silver. The heating is carried 
out until the balance of the copper has 
diffused substantially into the silver. This 
eliminates the copper-silver interface and 
produces a joint free of unalloyed cop- 
per. The silver is united directly to the 
steal surface, the amount of copper pres- 
ent jon the surface of the steel at the be- 
ginhing of the silver-welding step being 
nfégligibly small. The diffusion of the 
copper into the silver is limited to a 
space immediately adjacent the final 
steel-silver interface, and virtually none 
of the copper penetrates completely 
through the piece of silver. 

Goggle 

2,391,361. Walter J. Stevenson, River- 
side, R. I. Assigned to Watchemoket 
Optical Co., Providence, R. I. Filed 
Sept. 11, 1943. Issued Dec. 18, 1945. 





A substantially rigid goggle frame com- 
prising a longitudinally extending top 
member having its rearward edge of arc- 
uate contour to fit the face of the wearer 
and a bottom member of the same form 
having its lateral wing portions con- 
nected by an arched bridge-portion of 
narrow width adapted to fit over the 
wearer's nose. Top and bottom portions 
are constructed of transparent plastic ma- 
terial with grooves at their forward edges 
for holding a pair of lenses extending in 
angular relation outwardly from the cen- 
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ter of the frame. Rectangular side panels 
having hinge portions underly the top 
and bottom members of the frame and 
are pivotally connected thereto to con- 
nect the top and bottom members rig- 
idly. The side panels are also constructed 
of transparent plastic material and have 
inwardly directed integral flanges adapted 
to extend vertically across the edges of 
the lenses to retain them in the frames. 
Hinges are so constructed as to permit 
the flanges on the side panels to be 
swung back to release the lenses. 





Electrode Storage Cabinet 


2,391,940. George M. Beimer, Ruther- 
ford, N. J., assigned to Couse Labora- 
tories, Newark. Filed Nov. 24, 1943. Is- 
sued Jan. 1, 1946. 

A cabinet for an engine-driven port- 
able welding shop having two vertically 
spaced rows of shelf-type compartments 
to receive electrodes. The shelves have 
ventilation openings, and each compart- 
ment has its own door. At least the top 
and bottom doors are provided with air 
chambers to pass air into the compart- 
ments through the openings in the 
shelves. A heat-transferring chamber is 
centrally located between the rows of 
compartments and extends straight across 
the cabinet with its rear wall terminat- 
ing in close proximity to the rear wall of 
the cabinet to form a small space cham- 
ber. Heat coming from the engine is 
passed to and from the heating chamber 
in order to keep the electrodes dry. The 
ventilation of the cabinet is assisted by 
transverse passages connecting the com- 
partments on one side of the heating 
chamber with the corresponding com- 
partments on the other side by way of 
the space chamber. 

>» « 


Jig for Automatic Welding 


2,391,762. John Raymond Wirt, An- 
derson, Ind., assigned to General Motors 
Corp., Detroit. Filed Oct. 20, 1944, Is- 
sued Dec. 25, 1945. 

Means for moving work holders in 
end-to-end relation along a guiding track 
past an arc-welding electrode. Engaging 
the track is a workpiece support having 
means for securing the separate holders. 
A block of metal of high thermal and 
electrical conductivity is attached to the 
support and extends into the space be- 
tween workpieces of adjacent holders 
when on the guiding track. A portion of 





al 
this block adjacent to the end of 
workpiece provides an  arc-contact 
surface spaced from the electrode 

distance greater than the gap betw 
the electrode and the work. 


> ¢< 


Screen-Brazing Method 


2,392,886. Henry D. Stecher, Lak 
wood, and Joseph Norman Paquin, | 
clid, O., assigned to The Weatherhead 
Co., Cleveland. Filed Feb. 15, 1940. Is 
sued Jan. 15, 1946. 











J 

A method of securing a fine-mesh m 
tallic screen within an assembly to 
copper brazed while preventing copper 
from reaching the screen. It includes tl 
steps of: (1) binding the edges of the 
screen material with a chromium-plat 
strip of ferrous material, (2) removing 
the chromium plating from the peri; 
eral portion of the ferrous mater 
(3) assembling the screen with anot! 
ferrous member having a portion engas 
ing the peripheral portion, (4) supplying 
copper adjacent the contacting surfac 
of the parts and (5) passing the asse1 
bly through a brazing furnace to fuse t! 
copper and form a bond between tl 
peripheral edge and the adjacent fer 
rous parts. 

The chromium plating prevents t 
molten copper from flowing over the fe: 
rous binding and onto the screen duri 
the brazing operation. 


> « 
Weldor’s Mask 


2,391,565. Thomas H. Grindrod and At 
thur E. Church, Portland, Ore. Fil 
March 14, 1944. Issued Dec. 25, 1945. 

A device consisting of a nose pi 
adapted to cover the nose and mouth 
the wearer. The edges contacting t 
cheeks are fluted to permit the outwar 
flow of air therethrough. There is also 
means of injecting fresh air along tl 
front of the nose piece and discharging 
outwardly in both directions toward tl 
cheek-engaging edges. 

(Please turn to page 100) 
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News 


of the Industri 


U-235 May Bring New 
Industrial Techniques 


e utilization of atomic power on a 
may be just around the 
r or may require years of arduous 
More immediately important to 

istry, according to the M. W. Kel- 

vg Co., New York City, is the wealth 
technical knowledge that exists as a 
result of advances gained in the separa- 
of U-235 from natural uranium. 
ractically all branches of industry, in- 
iding welding, 


I scale 


benefit from 
in application of several new procedures 
leveloped by the Kellex-engineered dif- 
fusion plant at Oak during the 
last three years. All efforts were directed 


stand to 


Ridge 


with 
quality 


towards more efficient processing 
its attendant results of 
nd lower costs. 


higher 


The principle behind the separation 
U-235 from natural uranium is to 
onvert the solid metal into a gas and 
make use of the difference in veloci- 
ties of the two isotopes by 
rough a porous barrier. 
through 


diffusion 
After passing 
such stages 
concentration of U-235 
can be effected. To put this theory into 
mumercial operation, however, involved 
the design, engineering and production 
i new equipment plus materials 
be overcome. 


several thousand 


appreciable 


new 


lhe benefits derived are numerous 
or industries using corrosive chemicals: 
new valve and pump lubricants, induc- 
ion-operated pumps and a new treat- 
ment of metal surfaces. Petroleum 
refining will profit by improved pump- 
ing, new-type heat exchangers and 

proved analytical and automatic con- 
trol. New methods of checking welds, 
pretesting vessels for leaks and improved 
cuum techniques should interest manu- 
lacturers of pressure 
rocessing applications include new _ tech- 
for the helium, 
drogen, oxygen and rare gases from 
and advances in recycling. 


vessels. Gas- 


iques separation of 


\ full-scale improved type of mass 
pectrograph should greatly aid the 
troleum industry in the continuous 
ntrol of cracking operations and trans- 
line analysis. Some of its potential 
industry include 
control of gaseous 
ich as alkylation, vapor phase crack- 
g, the checking of inert 
nitrogen used to provide a_pro- 
tive atmosphere in furnaces, and the 
tection of impurities in 
ire gases. 
One of the most important develop- 
ents is a leak detector of 


uses in 
itomatic 


continuous 


processes 


gases such 


supposedly 


excessive 
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sensitivity. It is well adapted for the 
location of microscopic leaks that were 
formerly undetectable. Other potential 
uses include pretesting of pressure and 
vacuum apparatus, and the 
welds for minute pores 
X-rays have not been able to reveal. 
The detector would also enter’ the 
refrigeration field to guard against leak- 
age of refrigerant. 

In addition to these many develop- 
ments, the atomic-bomb project will soon 
make available to the medical profession 
and to industry an abundant and cheapet 
source of radioactive materials. 


testing of 


which even 


Areos to Act as 
Own Distributor 


Field engineers of the Arcos Corp., 
Philadelphia, will serve the Atlantic 
coast, including New Jersey, eastern New 
York and New England, from the com 
pany’s Philadelphia office at 1515 Locust 
St., Philadelphia. This territory was 
formerly served by the distributing firm 
of H. Boker & Co. 


Victor Equipment 
Opens Retail Store 


A new 
electric 


retail sales store for gas and 
welding apparatus and supplies 
has been opened in San Francisco by the 
Victor Equipment Co. The 
located adjacent the company’s main 
office and manufacturing plant on Fol- 
som street, in a newly acquired building 
which provides over ten thousand square 
feet of additional floor space. 

Greatly enlarged shipping facilities are 
located on the ground floor and large 
quarters for the company’s 
publications and advertising department 
are on the second floor of the new build- 
ing. A modern research and testing lab- 
oratory will occupy the third floor. 


store 1S 


technical 





Sales counter displaying pieces of 

welding and cutting apparatus and 

accessory items in the new Victor 
Equipment Co. retail sales store. 


Lincoln Celebrates 
50th Anniversary 


Marking the company’s 50th year in 
the welding field, an anniversary dinner 
for 1,100 employees of the Lincoln Elec- 
tric Co., was held last month in the Hotel 
Cleveland. Presiding over the banquet, 
President James F. Lincoln praised his 
workers for their contributions to the 
success of the business. He pointed out 
that through a “unique experiment” in 
management and labor relations, the 
products of the company had been re- 
duced 60% in price during the past 
decade and a half. In the same length of 
time, production and wages more than 
quadrupled. 

Mr. Lincoln presented several of his 
employees with gold pins for long-time 
service with the firm. Among these were 
Satava, Jr., welding inspector, 
who has been with the company for 35 
years, and Earl J. Reed, president of the 
company’s employee’s association, who 
was awarded a 30 year pin. Thirteen 
other employees received pins for 25 
years of service. 


Joseph 


» « 


International Nickel Forms 
Canadian Research Section 


Nickel Co. of Canada, 
Ltd., has formed a new development and 
research section at 25 King St. West, 
Toronto, Canada. The function of this 
department will be to extend to Canadian 
industry a complete consulting and tech- 
nical service on metal problems. The 
section will be allied with comparable 
in the United States 
and British divisions. 


International 


research sections 

Che section will be staffed by some of 
the topmost men in the fields of me- 
chanical and metallurgical engineering. 
These include: Gordon S. Farnham, 
recently chief metallurgist for the de- 
partment of mines, Ottawa; A. S. Tuttle, 
who was for three years with the en- 
gineering department of Canadian West- 
inghouse and more recently with the 
Metals Control, Ottawa; and Major 
Butterill, until recently, chief design 
officer on light anti-aircraft guns and 
rockets, The British Ministry of Supply. 


« 


Silver for Copper— 
$100,000,000 Worth 


\llis-Chalmers Mfg. Co., Milwaukee, 
has just reported that $100,000,000 worth 
of silver was used as a substitute for 
copper in the construction of 
atomic-bomb machinery. Permission was 
granted by the U. S. Treasury Depart- 
ment to ship the silver from the Treas- 
ury’s Fort Knox, Ky., cache. The silver 
was shipped in belt-like straps about two 
inches wide; the route taken varied with 
each trip and the cargoes were guarded 
by special treasury agents. Treasury men 
also saw to it that silver sawdust in the 
shops was accounted for to the last frac- 
tion of an ounce. Altogether, the silver 
used 12,000,000 Ib. 


scarce 


weighed 
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.. . PRECISION 
CONTROL OF 


HEAT! 





WELDING 


MODERN STEELS 
BY 
MODERN METHODS 


DEMANDS... 


Precision control of Preheating for Welding and Normaliz- 
ing after welding is the only efficient method for joining 
modern alloy steels. Induction Heating by the Smith-Dolan 
System, PLUS the new Heat-Cycle Program Control gives 


all this — and more! 


MODERN—SELF-OPERATING—COMPLETE! 


Once the metallurgical heat-cycle for the steel has been 
determined, it is only necessary to set the controls, and the 
machine shown above will deliver this program from start 
to finish! In addition, recorded charts keep permanent 
records for duplication of results. A complete unit for 
efficient performance. Temperatures up to 1750° F. readily 


obtainable. 


ELECTRIC ARC, Inc. 


152-158 Jelliff Ave. 


Newark 8, New Jersey 


| 
| 





Resistance-Welder Corp. 


New Member in Its Field : 


Several well known individuals 


| resistance-welding field have 
| forces to organize a new company k 


as The Resistance Welder Corp 
City, Mich. J. R. Brueckner, for: 
vice-president of National Wi: 
Machine Co., is president, L. E. Nj 
vice-president, C. F. Kaunitz vice-; 
dent, F. C. Learman treasurer, and |] 
Bartlett secretary. 

The company has established a D¢ 
office at 6-255 General Motors Buil 
from which sales are directed. It | 
to manufacture a complete line of 
projection, seam and flash welders 
will also design special resistance: 


| ers for the automotive, refrigeratio1 


address. 


household appliance fields 


Bright Future Foreseen 
for Resistance Welding 


“Perhaps no single tool of fabric 
has contributed more to America’s 
creased productivity than electronic 
controlled resistance welding,” | 
\lexander, engineer, control divis 
General Electric Co., declared in a ri 
Today, he pointed out 
hardenable steels are being joined 
resistance welding, annealed and t! 
tempered in one continuous sequence: 
precision-controlled events 

“It isn’t careless to predict,” said 
Alexander, “that in the future the fal 


| cation of large steel buildings and s! 


will be by this method. And becauss 


| electronics every joint will ‘write’ 
| permanent record its own certificatio1 
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strength. An electronic weld recor 
will do the job.” 


New Distributors 


Metal & Thermit Corp., New \ 
City 5: (Distributors for the comp! 
line of Murex electrodes) Hill Equ 
ment Engineering Co., St. Louis; M 
County Supply Co., Stephenson, Mi 
Johnson Service & Supply, Little Fal 
Minn.; J. T. Shelton & Son, Odes 
Tex.; Welding and Industrial Product 
Ltd., Honolulu, T. H.; José Cestero, 
Puerto Rico. 


Precision Welder and Machine C: 
Cincinnati: The Weber-Semmer ( 
5108 Liberty Ave., Pittsburgh 24 


« 


Wilson Products, Inc., Reading, P 
\llied Safety Equipment Co., 314 M 
M. Bldg., Houston 2, Texas, Casper Si 
ply Co., P. O. Box 660, Casper. W\ 
ming, J. E. Haseltine & Co., 2nd Ave. a 
Ash St.. Portland 4, Oregon, Hend 
& Bolthoff Mfg. & Supply Co., 16 
Seventeenth St., Denver, Colorado, I: 
dustrial Supply Co., Inc., 121-135 Mot 
Ave., P. O. Box 600, Salt Lake City 
Utah, Montana Hardware Co., 823 S 
Montana St., P. O. Box 1944, Butte 
Montana. 
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TOP VALUE! 


« Completely Re-Written 


(he Lith Edition of The Weld- 
ng Encyclopedia comes to you 
ompletely re-written—reflecting 
the tremendous changes in weld- 
ing wrought by the production 
necessities of American Indus- 
try at war. In its 22 years of 
service to the Welding Industry 
no single edition of The Weld- 
ing Encyclopedia has presented 
so much completely new and 
vital information on welding 
practice. Edited and rewritten by 
T. B. Jefferson, leading tech- 
nical editer and engineer, this 
complete reference book is a 
must on the list of every en- 
gineer and weldor. 


© 25% Larger— 
980 Pages— 
1359 Illustrations 


The llth Edition is a 25% 
larger volume—completely re- 
written. It is rearranged with 
easy-to-find cross-references and 
contains 1359 illustrations in its 
980 pages. It brings to you, in 
its added size, a complete com- 
pilation of exhaustive research 
keyed to the demands of In- 
dustry’s fastest growing fabri- 
cating process. It contains com- 
pact authoritative data—much 
of which can be found only in 
The Welding Encyclopedia, 11th 
Edition. 


The Welding Engineer 
Publishing Co. 
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Division of McGraw-Hill Publishing Co. Inc. 


506 So. Wabash Avenue 
Chicago §, Il. 


Please enter my order for: (Please check) 
() The Welding Encyclopedia....... 
© The Welding Encyclopedia and The Weld- 

ing Engineer for 1 year, a saving of $1.56 


(a one year subscription to The Welding 
Engineer is §3.00)............... 50 


My check ( ), money order ( ) is enclesed. 


THE IIth 


WELDING 





EDITION of the 


ENCYCLOPEDIA 


One of the greatest values 
ever presented by a major 
reference book—980 pages 
of current authoritative in- 
formation with 1359 illus- 
trations on the world’s most 
important and fast develop- 
ing industrial process — 
Welding. 
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e Every Major Field— 
2000 Subjects 


Are Welding 

Gas Welding 
Resistance Welding 
Heliare Welding 
Atomic Hydrogen 
X-Rays 

Gamma Rays 
Magnetic Inspection 
Flame-Hardening 
Metallizing 

Heat Treatment 
Flame-Cutting 


Metallurgy 
Aircraft Welding 
Shipbuilding 
Autometive Welding 
Pipe Welding 
Boilers & Tanks 
Structural Welding 
Training Covering more than 2000 subjects, completely indexed and 


Eye Protection 
Safety Practice 
Railroad Equipment 


cross-referenced—the llth Edition of The Welding Encyclo- 
pedia gives up-to-the-minute complete coverage on every major 
Agricultural Implements phase of welding. 


Everything in Welding Complete in One Book . . . Everyone Needs It 


ORDER YOUR COPY TODAY 


INDISPENSABLE +» COMPLETE + UP-TO-DATE 


INFORMATION ON WELDING 
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Quickly repair damaged dies 
... by WELDING 


TIME IS 


SAVED 








You realize huge savings when you repair damaged dies by welding 
because you confine actual repairs to the immediate faulty areas only. 
Dotted line in the illustration above indicates the ordinary time- 
consuming method of repair which necessitates reworking the entire 
area. You can repair virtually all types of tool steel by using the proper 
Eureka Tool Steel Welding Electrode. You can salvage or reclaim die 


units used for blanking, forming, forging, drawing, embossing, etc., etc. 








NO 
HEAT 
TREATING 








Weld deposits of Eureka Tool Steel Electrodes are, in most cases, 
“hard-as-welded,” and subsequent heat treatment, other than temper- 
ing, is not necessary if the units lend themselves to grinding. Metallic 
arc welding with Eureka Tool Steel Electrodes retains dimensions 
within close limits. WRITE today for your free copy of our 40-page 
Tool Steel Welding Manual, which graphically illustrates how welding 
can save you valuable man hours #hrough repairing dies, composite 
fabricating, correcting design or rectifying errors. 





, Ltheeg Equpwmenl E SutyHiy C2 


PIONEERS IN TOOL AND DIE WELDING ELECTRODES 


223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 


Just clip and mail the coupon below 
for your free copy of our latest 40- 
page illustrated booklet, which will 


help you save many valuable man 








hours and minimize production delays 


WELDING EQUIPMENT & SUPPLY CO. 
223 LEIB ST. 
DETROIT 7, MICHIGAN 


r 
| 
| 
| 
|] Rush me your catalog: 
| 
| 
| 
| 
| 
| 
| 
| 


NAME 





TITLE___. 
ADDRESS 


ig aU oer STATE. 




















New Firm Will Enter 
R-W Electrode Field 


Joseph A. Weiger, former y 
dent of P. R. Mallory & Co., Indi 
and Henry D. Weed, Jr., former 
ager of the resistance alloy div 
the same company, have fort 
new manufacturing firm of Weige 
to specialize in resistance-weldii 
trodes, electrical contacts and 
metallurgical products Head 
office and production facilities wil 
11644 Cloverdale Ave., Detroit 

Mr. Weiger became head 
lurgical engineering for the Mall 
pany in 1925 and later was mad 
president and manager of me 
activities. During the war he 
charge of Mallory production 

Mr. Weed became associated 
Detroit office of the Mallory C 
in 1940. In 1942 he was assigne 
Indianapolis plant as sales head 
resistance-welding divisio1 


tal 
ta 





Optical Aid Offered 
to Industrial Workers 


A vision-checking program desig 
promote industrial efficiency and 
by spotting those employees w 
eye correction is being sponsor 
American Optical Co., South! 
Massachusetts. 

Surveys disclose that one out of 
three industrial workers is handi 
by deficient vision, costing Ameri 
dustry millions of dollars. The ney 
gram is aimed to reduce this erav 
Detection of the visually unfit w 
accomplished with the aid t 
“Sight Screener,” a new portabl 
ment. Data on 14 visual functi 
be obtained in a few minutes wit 
device. 


Machinery and Welder Corp. 
Opens Twin City Branch 


Machinery and Welder Corp., Cl 
has opened a new Twin City brat 
2440 Second Avenue North, Minne 
11. The new branch will carry a 
plete line of welding equipment 
accessories, including General FE! 
and Meco equipment as well as G¢ 
Electric, Arcos and Ampx 
electrodes. 


New Plant to Handle 
Rods and Accessories 


Standard Electrode and Mfg 
has opened a new Twin City bra 
St., Philadelphia 44. The plant will | 
a complete line of welding Is 


accessories. 


Tradename Change 


The Safety Clothing & | 
Cleveland, has adopted the trade 
“Gardwell” for its products. All t 
welding clothing are included 
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No hard spots—no warping—no preheating cost— 
when this 500-Ib. iron casting was welded with 


PHILLIPS 600" 











VERY working day of the year hundreds of plants 
and foundries use PHILLIPS “600” Electrode 


to salvage damaged, worn and defective gray iron 


castings which would otherwise be scrapped. The 
castings thus reclaimed are fully machinable because 
deposits of PHILLIPS “600” Electrode develop no 
hard spots, even at the line of fusion. After machin- 
ing the weld is practically invisible, because deposits 


of this electrode are of the color of cast iron. 


Proper application of PHILLIPS “600” Electrode 
will greatly reduce your maintenance costs and scrap 
losses. Full information on correct procedures is 
available through Phillips distributors located in all 
principal cities. Write us if you would like to have 
a representative call to discuss the salvage of your 


gray iron castings. 


(© _C.£. Puiurs € compan 


2750 Poplar Street 1145 E. 76th Street 
Detroit 8, Michigan Chicage 19, Illinois 








Electrode 








‘ r— Se = 
\\y 











20° 





To fill a notch which had been machined in this 500-Ib. 
iron casting, a special procedure was adopted due 
to the inclined position of the work. Starting about 
4g" from the edge, successive beads of PHILLIPS “600” 
were deposited in the direction shown at A. Deposit 
sequence is shown at B. When the casting was warm 
enough to prevent chilling, final deposits were made 
around the edges. The arc was always held on the 
previous deposit when working along the edge, never 
on the sharp corner of the casting. No preheating was 
necessary. Welding time was about 45 minutes. No 


hard spots were encountered in machining. 


Our “4 Ways” book is a 
manual of procedures for 
various applications of me- 
tallic are welding to gray 
iron castings. Send for 
your copy TODAY. 





MANUFACTURERS AND DISTRIBUTORS OF WELDING ELECTRODES AND SPECIALTIES 
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Vow! splice your WELDING CABLE 
Easily — Quickly — without 
Soldering or Rigid 
Connections 










with the 


r Streamlined 


Punch-lLok Clamp 





nect, mend and make scores of other application 


save you time and money. 


KEEP BUYING WAR BONDS 


Dept. E, 321 North Justine Street, Chicago 7, Hlinoi 


PuncH-Lox 


BANDING METHOD 


\ Punch-Lok Clamps and Loking Tool will splice 
that broken cable. You can tie, reinforce, con- 


S. 


Easy, fast, safe, economical. No normal pull 
strain can tear it loose. Punch-Lok Method will 


Write tor descriptive catalog and name of nearest distributor. 







toting Too PuncH-Lok COMPANY 


1S 








“EITHEREND CABLE CONNECTOR 












Illustration shows connector apart with sleeves 


BOTH ENDS EXACTLY ALIKE 
Neither male nor female 


Center illustration shows con- 
nector protected by the in- 
sulating sleeves pushed 
together and locked, 
ready for work: butt 
rubber sleeves 
make water- 
proof joint. 








Lower il- 
lustration 
shows solder- 
less type of con- 
nector without 
rubber sleeves. 
Made in sizes from 4/0 
to #10 soldered and from 
4/0 to #6 solderless. 


Send for Builetin 49A 


Albert & J. M. ee Mfg. Co. 


289-305 A St. Boston, Mass. 
NEW YORK CHICAGO PHILADELPHIA LONDON 











~~ 
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New Research Program 
on Pressure Vessels 





A pressure vessel researc] 
covering materials, design. 
inspection and testing of unfire: 
vessels has been started by thx 
Research Council. The Progra 
sored by the American Weldi 
American Society ol colin 
neers, American Institute of t 
Engineers and other engineering ’ { 

This program has been ij 
answer the need for quantitativ: 
those engaged in pressure-vess 
and construction. The lack 
information has resulted in 
edged over-conservatism in des 

At the first meeting of the 
mittee, the employment was 
of a full-time New York hea 
secretary to collect and maint 
quate records and to _ corre! 
projects approved ~with the 
facilities and personnel of sel 
versity laboratories. Candidates 
position are requested to com: 
with W. Spraragen, director, 

Research Council, 29 W. 39th S 
York City 18. 


Chicago Production Show 
Scheduled March 20 to 22 


The Chicago Production Shi 
held in the Exhibition Hall of the 
Hotel, Chicago, March 20, .21 a 
concurrently with the council's 
conference, is predicted to be a 





= 
“Production for Profit” will be tl 
of both conference and exhibitio1 
Emphasis will be on new advat 
all departments of industrial prod 
tools, materials, instruments, and 
laneous equipment. More thar 
dred firms will take exhibit 
Among manufacturers who wil 
sent the welding field are I t 
Welding Alloys, Inc., Salkover M ' 
Processing, Whiting Corp., Allis E 
mers Mfg. Co., Taylor-Winfield 
Raytheon Mfg. Co., Canadian | 
and Uranium Corp. 
Free tickets of admission to tl 
may be obtained by any manuf 
on application to the Council 
quarters at 53 W. Jackson Blvd., Cl 
or to any of the 47 participating s 


including the American Welding S 
Forty-eight panel sessions will « 

the conference. The speakers will 
nationally known authorities in 
every field of science and tech g 
This three-day conference is expe 
give sharp impetus to reconvers 
Chicago and the Middle West 


New Building Leased 
By Smith Bros. Welding 


Roy and Orville Smith of the 
Bros. Welding Co., located at 4 
Goodale St., Columbus, O., have 
a lease on a new building now g 
erected. After May 1 their busine 
be conducted at 1037 Parsons 
Columbus. 
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@ If the cost of carbide per 100 lb. drum is 
$5.10, the cost of the Sight Feed Acetylene 
per 100 cubic feet is $1.07. Compare this with 
the price you are now paying for acetylene. 
Sight Feed keeps you from running out of 
acetylene and losing heat in the middle of a job 
—you see the carbide charge in the hopper and 

‘) you know you have enough before you start. 









Contact your jobber or write — 


ACETYLENE 
Sight Feed 


. GENERATORS 


D GENERATOR COM: 


Sih AME: RICHMOND, INDIA 














HERCO VARIABLE CORE a ae 


MODELS FROM 150 TO 1500 AMPERES WITH OR WITHOUT POWER FACTOR CORRECTION 


_/ - 





24 hour per day 
operation. 

Exact heat control. 
Increased production. 
Lower power costs. 
X-ray test welding. 
Ease of operation. 

















Inquire about 
MAGNETIC CLAMPS 
for quick positioning 
and alignment. 


HERCULES ELECTRIC2 MFG. CO." 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 
rculé+ 2500 ATLANTIC AVENUE - BROOKLYN, N.Y. hércu 
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Tool Engineers Society 
to Stage Exposition 


The fifth exposition to be sponsored 
by the American Society of Tool En- 
gineers will open at the Cleveland Public 
Auditorium, April 8 to 12. It will cover 
a wide range of products of interest to 
production engineers, including many 
items representing wartime develop- 
ments not previously displayed to the 
industrial public. 

Technical sessions, motion pictures and 
visits to a number of plants in Cleveland 
and vicinity will round out the exposition. 


« 









COMING APRIL 

THE WELDING ENGINEER 

| ANNUAL DIRECTORY OF 
WELDING EQUIPMENT 


Brake Shoe Purchases 
Jolie:te Steel Ltd. 


American Brake Shoe Co., New York 
City, has purchased Joliette Steel Limited, 
one of the largest producers of man- 
ganese and alloy steel castings in Canada. 
The company will be operated by the 


/iiii) 


j 
/ 





/ 
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@ These Four New Marquette Weiders are the latest Marquette 


achievement. 


Note a few of the advanced features. 


Model 262 C has built-in 


capacitor for high power factor. Telnic Bronze (new copper-nickel alloy) plugs 
and sockets doubles current carrying capacity. Newly designed transformer 
gives improved welding characteristics and Instant arc striking without high 
frequency or booster gadgets. Front panel designed for greater convenience. 
New aluminum alloy construction reduces eddy current losses and increases 
transformer efficiency. Ranges: Model 261 and 261 C, 20-200 amps.; Model 


262 and 262 C, 20-275 amps. 


All Marquette Welders are Fully Equipped. 


LOOK TO MARQUETTE FOR LEADERSHIP 


MARQUETTE WELDING EQUIPMENT SOLD EXCLUSIVELY 
THRU THE NATION'S LEADING DISTRIBUTORS 


VETTE 





REGISTERED U.S. PAT, OFFICE 







MARQUETTE MFG. CO INC 


MINNEAPOLIS 14 Min 


A.C_ ARC WELDERS - ELECTRODES 
GAS WELDING And CUTTING EQUIPMENT 
ACETYLENE GENERATORS - ACCESSORIES 









EQUIPMENT 








present management, working w 


Brake 
Many 


direction of 
steel division. 


Shoe’s ma 


products 


manganese dredge buckets, dippe 


and switches, crusher 
liners will now be 
Canada. 


RWMA Elects 
New Officers 


H. B. 


parts a 


Warner, executive vice 


manufact 


pt 


Thomson-Gibb Electric Welding C 
Mass., was elected president of 


sistance Welder Manufacturers’ 


Ass 


at its regular annual meeting Jan. 24 
Sieger, president and general mat 


S-M-S Corp., Detroit, 


was 


elect 


president ; George A. Fernley, Phila 
Ri 


executive secretary, and 


H 


R. 


Philadelphia, secretary-treasurer. 





ABOUT 


PEOPLE 


R. H. Munn, Jr. has been app 


manager of the 


Pittsburgh 


oft 


Ampco Metal, Inc., Milwaukee, a 


act as field engineer in the new territo1 
Mr. Munn was Pittsburgh represent 

in 1940 prior to active duty in the Che 
ical Warfare section of the U. 


J. A. O’Brien, vice-president of J 


» 


Manville Sales Corp., has been app 


manager of the power products a1 


dustrial department. 


Earl Severson, formerly with th« 


parts and accessories division, will 
a new industrial and marine divisi 


handle sales of Ford engines and 


to users in the 


fields. 


industrial 


Jack Ellsworth will be in charg: 


new Tube Turns, Inc., office in Det 
He will represent the company’s fi 


and welding fittings 


northern Illinois and 


division 
territories will include northeastern ‘ 


Indiana. 


R. H. Burks, formerly with Go 


"O., and 


Manufacturing ( 


more 


and n 


an 





da 


rec 


with the U. S. Navy, is now fabric 


of the 


Milwaukee, 


superintendent 
Co., 


makers 


of 


boilers and steam generators. 


€ 


R. G. Alison has been appointed 
manager of the welding division « 
Lincoln Electric Co. of Canada Lin 


Cleaver Bi 
pac k 


Mr. Alison has been with the con 


for nine years, joining Lincoln after 
| graduation 
| Toronto. He has had a wide experi 


fromthe 


in are welding. 
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YOUR WORN 
polo) Me Mo 8 oe OF a, 


be baloaged 


by using 
we. 3 


TIPPING 
SERVICE 


@ New tip castings of Colmonoy 








No. 6 can now be applied to 
your centers by using Silver 
Solder or a low temperature 
brazing alloy. Will outlast and 


outwear new, untipped centers. 


We will apply for you, or fur- 
nish tips only. Moderate prices. 
Write for Bulletin CT-1 for com- 





plete information, 


WALL-COLMONOY CORP. 


tr Bldg., Det 





for CLAMPING PARTS 


of VAIO! Thicknesses 


Don’t waste time making 
manual adjustments; thick- 
ness variations up to %4-inch 
are taken care of automati- 
cally when your clamp is 
fitted with a 


Pressure-Matic 
Assembly 


By means of a heavy com- 
pression die spring, the hold- 
down spindle automati- 
cally adjusts itself to the 
thickness of work or part 
being held, maintaining 
positive pressure. Assembly 
is welded to work bar. Types 
for medium and heavy duty 
De-Sta-Co Clamps. 

Described in De - Sta - Co 
Clamp Catalog No. 45. 

Send for a Copy. 


DET ROU STAM PING CO. 


=372 Midland ave » DeicAit 3. Mich.= 
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“99.9% pure tungsten“ 
speed fusion argon arc welding of aluminum 


at GOODYEAR AIRCRAFT 


In the fusion welding of aluminum aircraft radio containers, 
this Goodyear Aircraft welder is using Callite “Puretung” 
Electrodes in the argon arc welding process on an h-f, a-c 
automatic machine. Tops are welded to the lower section of 
the aluminum box while the latter slowly revolves. Here a 
smooth, bright surface and accurate control of the weld 
deposit is achieved by the use of Callite “Puretung’s” 


Of 99.9% tungsten, Callite Puretung Electrodes resist the 
extreme heat of the arc in atomic hydrogen, helium or 
argon welding. Puretung’s retain their stiffness —keep the 
arc properly spaced — are consumed slowly. Puretungs in- 
sure unusually ductile, smooth, strong welds, requiring little 
machining and grinding. They are not only efficient, but 
economical, to use. Write for our Bulletin 154, describing 
various applications or check our engineers for specific 
information. Callite Tungsten Corporation, 549 Thirty-ninth 
St., Union City, N. J. Branch Offices: Chicago, Cleveland. 


€ Standard or special-polished, 
clean and black. 7 standard 
diameters, 12-inch lengths; 
random leagths and other 


PURETUNG ELECTRODES diameters on special order. 


OVER 26 YEARS PIONEERS IN TUNGSTEN METALLURGY. 
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Reid B. Gray has been appointed di- 
rector of the Reynolds Research Insti- 
tute, subsidiary of the Reynolds Metals 
Co. He succeeds Dr, Warren J. Mead, 
who has resigned. Mr. Gray will direct 
the Research Institute located in Long 
Island, and Richmond. Some of his con- 
tributions to science include bullet-seal- 
ing collapsible gasoline tanks, synthetic 
cement for sealing structures and a new 
furnace for melting zinc. 


a 


Lt. Col. George M. Enos, recently 
released from the Cincinnati Ordnance 
District, has become professor of metal- 
lurgical engineering at the University of 
Purdue. 










e From spindle to grip, SKILSANDERS 


are better-built to take it on toughest bead grind- 
ing jobs, snagging castings or driving wire brushes 
.. at top load speed. Extra capacity motors, high 
grade ball bearings, heat treated gears assure 
smoother operation, longer life. And the specially 


sealed dust-proof brush and commutator 
compartment is further assurance of 


longer, trouble-free life and lower operating 


cost per year. Ask your distributor 
today for a demonstration. 


SKILSAW, INC. 


5033-43 Elston Avenue, Chicago 30, Illinois 
Factory Branches in All Principal Cities 


PORTABLE 









SuuSanoenrs 
SunSaws 


KILFOOLS < 


MADE BY SKILSAW, 


= my 


George A. Fisher, Jr. will direct the 


new St. Louis technical section of The 
International Nickel Co., Inc. The ter- 
ritory will include Missouri, southern 


half of Illinois, southwestern section of 
Iowa, northern half of Arkansas, western 
portion of Tennessee and Nebraska and 
Kansas. Mr. Fisher joined the Develop- 
ment and Research Division of the com- 
pany in 1945, 


Frank D. Newbury, a vice-president 
of the Westinghouse Electric Corp., has 
been elected a member of the company’s 
board of directors. Mr. Newbury is an 
authority on the design and construction 
of a-c electrical machinery. 


ELECTRIC 


_ 


Inc. 











PLANNING RETOOLING? 


Let SKILTOOL Field Engineers help you now to plan 
“tooling-up” for more efficient and economical peace- 
time production with SKILSAW’S new postwar tools. 
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Robert S. Aitchison has rejoins 
Lindberg Engineering Co., Chicago 
take charge of the advertising de, 
ment. Prior to his entry into the 
he handled sales promotion for Lin 
and also directed production of the “] 
Treating Hints” 
this concern. 


movies produce: 


Fred E. Harrell, general works 
ager of the Reliance Electric & |} 
neering Co., Cleveland, has been ek 
a member of the board of directors 
Harrell has been with Reliance s 
1924, serving in the capacities of « 
engineer and director of the 


compa 
Marine Division plant. 


Charles G. Boone, superintendent 
the Pennsylvania Salt Mfg. Co. pl: 
has announced his retirement after 
years as head of the company’s Natr 
operations. Mr. Boone became supe 
intendent of the Natrona plant in 19 


« 


George V. Slottman wil! head the nm 
technical sales division of Air Reduct 
Co. .Mr. Slottman holds degrees fron 
Massachusetts Institute of Technolo 
and from the University of Berlin. |] 
has done a great deal of work in 
theory and application of gaseous c 
bustion in steel mill operations in tl 
United States and abroad. As manag 
of the new division, he will be assist 
by S. D. Baumer and E. V. David, w! 
have been assistant managers of ¢ 
applied engineering department. 


« 


John Armour Porter, formerly 
mander of the United States Navy 
Reserve and more recently with P 
American Airways, has become ass 
ciated with Armour’s Pattern Shop ( 
Worcester, Mass., which specializes 
automatic shape cutting and arc-welde: 
jigs and fixtures. Mr. Porter will 
vice-president and clerk of the corpor 
tion and a member the 
directors. 


of board 


O. P. Donohue has been promoted 
the sales promotion staff of the Alli 
Chalmers Mfg. Co. He will specialize 
the heating, ventilating and air-cond 
tioning industries. Arno A. Schubert ha 
joined the company and will engage 
sales promotion of the 
industries, 


machine to 


« 


Stewart E. Lauer, president of Yor 
Corp., York, Pa., has completed 30 year 
as a member of The American 
of Refrigerating Engineers and thus b 
comes a life member of the Society 


Societ 


H. S. Rawdon has retired as chief 
the division of metallurgy, Nation: 
Bureau of Standards. Although tl! 
majority of his time will be spent in t 
country, he will represent the Burea 
on a number of technical committees 
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NEW ERGOLYTE 
300 STEPLESS TYPE 
WELDER 


Be equipped to meet the toughest of 24 hour 
production schedules with this efficient, quick- 
arc AC model 300 welder. You'll find this 
machine lives up to its established reputation 
for speed, ruggedness, high capacity and low 
cost. Features include heat setting crank, 
Whirlwind air cooling system, power factor 
correction. Be equipped to do the best weld- 
ing. Write for details. 


Our 251 and 161 ampere welders are 
equipped with PLUS FEATURES for 
your needs. Write today for details. 





MANUFACTURING comban’ 


3627 WN. LAWRENCE STREET—PHILADELPHIA 40, PA. 


MEANS 


AB U SE. ion 


—*-$7. PIERRE- 


CHIPPING 
HAMMERS 


a 





















waits —_— | 








Breaks 
the Scale 
Cleans 
the Surface 
Here’s a man-sized brush in the q F 
right position for easy use after in One Operation 
chipping scale from welded surface. 





Hammer-Chisel made of highest 
quality tool steel. Entire tool is 
well-balanced. For economy, for dur- 
ibility use ST. PIERRE Hammers 


Order Today From 
Your Jobber 
or Direct 


ST. PIERRE Chain Corporation 


WORCESTER DROP FORGINGS MASSACHUSETTS 
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SPOT e BUTT e ARC 
at 


WELDERS ~ 


EISLER ENGINEERING CO. 





~ Cast 
Welding Rods 


Ohe Standard of 
QUALITY 


THROUGHOUT THE WORLD 


Cast Aluminum Welding Rods 
of Standard Analysis 





Plain and alloyed Gray Iron 
Welding Rods and Electrodes 
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Albert E. Zeisel, former midwestern 
regional sales manager for Eutetic Weld- 
ing Alloys Co., has been appointed as- 
sistant in charge of sales for the entire 
company to R. D. Wasserman, founder 
and president. 


Melvin C. Shaw has been named man- 
ager of the blower and compressor de- 
partment at the Allis Chalmers Mfg. Co., 
Milwaukee. He succeeds John Avery, 
who has resigned to become president 
of a blower corporation in Indiana: 


Philip R. Mallory has been elected 
chairman of the board of directors and 
Joseph E. Cain president of P. R. Mal- 
lory & Co., Inc., Indianapolis. Mr. Cain 
has been associated with the company 
for 18 years, serving as credit manager, 
treasurer, vice-president and executive 
vice-president. 


“NAW - | always 
let the other guy 


try anything 
new!” 


Bare-rod Benny up there is mighty 
skeptical about "new" equipment and 
methods. So he lets his fellow workers 
do the trying—and wonders why they 
also do the business. 


Long ago we talked G-R a.c. welders 
to Benny. When we showed him how 
easy a G-R handled overhead and 
vertical welds, he said it couldn't be 
done with a.c. When we had him 
clock a weld, and proved that G-R 
gave him increased welding speed of 
30% or more, he claimed we faked it. 
And when we showed him how the 
G-R saved power, he labeled us plain 
liars. 


Benny took a war job, and saw scores 
of G-R's at work. They did everything 


Vernon W. Sherman has organized the 
Sherman Industrial Electronics Co., in 
Belleville, N. J., a new firm specializing 
in electronic heating. He formerly man- 
aged the industrial electronics division of 
the Federal Telephone and Radio Corp. 


>» « 


Mars G. Fontana has accepted a profes- 
sorship in metallurgy at Ohio State Uni- 
versity and has also been appointed to 
the research professorship at the Uni- 
versity’s engineering experiment station. 


> « 


Jack Farris, formerly with Saginaw 
Welding Supply Co., has formed the 
Jackson Welding Supply Co., with offices 
at 408 No. Chevrolet, Flint, Mich. The 
company will handle welding apparatus, 
accessories and safety equipment, rep- 
resenting Victor Equipment Co., Dock- 
son Corp., Jackson Products, Sight Feed 
Generator Co., Glenn-Roberts Co. and 








we said, and more. Now he wants a 
G-R—but a used one! When we told 
him about G-R's many improvements, 
like power-factor correction and Volt- 
O-Matic Control, he gave us the same 
old line: “I always let the other guy 
try anything new!" It's easy to keep 
a man like Benny down . . ! 


@ Modern G-R welders are on 
display at your nearby G-R 
distributor. He will gladly 
demonstrate the right G-R 
(models range from 100 to 
2,500 amps, rated capacity). 
See him soon, or write us for 
literature. 


GLENN-ROBERTS COMPANY 


3100 £E. TENTH STREET*OAKLAND 1,CALIFORNIA 
2107 ADAMS STREET+INDIANAPOLIS 1, INDIANA 
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| cold finished bar department in 





| manager 





Metal & Thermit Corp. Tork Reynold 
formerly salesman with Fisher By 
Grand Blank tank plant, is 
Mr. Farris as a salesman. 


now wW 


Joseph A: Small has been appoint 
assistant sales manager of the Ry 
Aeronautical Company’s exhaust ma: 
fold department. In his new position, | 
will assist in further development of nx 
business for the company’s large-sca 
exhaust systems production activities 


>» < 


Earle A. Seares has been appoint 
western representative for Wilson Prod 
ucts, Inc., Reading, Pa. His headquarte: 
will be at 1635 Seventeenth St., Denver: 
17, Colorado. 


< 


H. W. Hartman has been named worl 
superintendent in the Cleveland mills of 
the American Steel & Wire Co., U. S 
Steel subsidiary. He was first employe: 
in 1922 holding various jobs in th 
operating department before becomin 
general foreman of the straight & cut & 
193 
Mr. Hartman became superintendent at 
Newburgh Wire Works in 1945. 


J. E. Brown will succeed Mr. Hartma: 
as superintendent of the Newburg! 
Works. He has held various positions 
at that mill and became general foremai 
in 1937. Mr. Brown leaves the positio1 
of assistant of the wire and finishing 
committee in the industrial engineering 
department to take up his new job. 

R. W. Nelson has been appointed sak 
representative for Machinery and Welder 
Corp., Chicago. He will serve industria! 
areas around Green Bay, Wis. J. H. 
Holsin, another new representative, will 
serve Rockford, III. 


< 


R. O. Meyer has joined the sales staff 
of Saginaw Welding Supply Co., Sagi 
naw, Mich. He will cover the southern 
territory, which includes Flint and 
Lansing. Mr. Meyer was formerly asso 
ciated with the Miles Machinery Co., 
Saginaw. 


> < 


E. Dale Trout has been appointed di 
rector of an expanded technical services 
department to coordinate all types of 
technical advisory services for General 
Electric X-Ray Corp., Chicago. 


¢ 


F. B. Jacob has been appointed sales 
of Thomson-Gibb_ Electri 
Welding Co., Lynn, Mass. Mr. Jacob 
has represented the company for man) 
years in Cleveland and California. H. W. 
Stieglitz will be assistant sales manager 
to Mr. Jacob. Mr. Stieglitz has had ten 
years of experience with Thomson or 
ganization plus considerable time with 
both Fisher Body Corp. and Chrysler 
Corp. as a welding engineer. 
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YOU FIGURE 
THE TIME AnD MONEY 


NO-SPAT 


THE NON TOXIC 


YOU SAVE 


WITH WELDING FLUID 
NO-SPAT saves TIME, MONEY and LABOR because 
it prevents spatter from adhering to metal surfaces, elimi- 
nates long, costly, old-fashioned cleaning. It helps keep 
welding jigs clean, maintains maximum welding strength. 
Reduces fumes 30%; does NOT produce carbon monoxide. 
NO-SPAT is inexpensive, ready to use. No mixing re- 
quired. Just apply and start welding at once. 


Write for FREE SAMPLE 
bulletin. 


THE MIDLAND PAINT & VARNISH CO. 


9110 Reno Avenue 


and detailed engineering test 


Cleveland 5, Ohio 















The 


RIGHT 
| FL Sp, ¢ 


ie) am dal 


No. 2 FLUXINE for brazing and bronze weld- 
ing—copper, copper alloys, malleable iron 
and steel. 

No. 6 FLUXINE . non-glaring . . . for 
bronze bonding—cast and gray iron with 
bronze and nickel alloy rods. 

No. 7 FLUXINE for 
aluminum. 

No. 18 FLUXINE for gas and atomic hydro- 
gen welding of stainless steels and inconel 
No. 41 FLUXINE used with high-melting 
silver solders on copper and its alloys and 
on steel. 


No. 42 FLUXINE used with Westi inghouse 


welding all types of 


Phos-Copper rods and low-melting silver 
solders on copper and its alloys. 

No. 43 FLUXINE .. . non-glaring . . . used 
whenever low-melting silver solders are 
specified. No injurious fumes 

Wherever a flux is alg ernanapenl 


required 
er and more e 
xn company I 
our Flux problem 





1ead for sample stating 
Address Dept. 


Better jobbers everywhere 
carry the “FLUXINE” line. 


KREMBS & COMPANY 


Est. 1875 





669 West Ohio Street, Chicago 10, Iii. 
» cs Lu MARK REGISTERED U.S. PAT. OFF. 
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@ There is a very good reason why it is 
good business to own a Metal 
ZIPPER Arc Welder . . . “They're Bet- 
ter" —that's all! 


@ We could go on for pages pointing 
out the superior features of the 
Metal ZIPPER. And we could tell of 
many shops, large and small, that 
have discarded inferior equipment 
to standardize on Mid-States 

Metal ZIPPERS. With jobbers too 

the big swing is to Mid-States. 

But, why go on. write for 
the name of a Mid-States 
Jobber near you who can 
show you how metal 
ZIPPERS out-perform any- 
thing in the field of elec- 
tric welding. Ask for new, 
free bulletin. Write today! 


VU, be States EQUIPMENT CORP. 


2429 SOUTH MICHIGAN AVENUE CHICAGO 16 ILLINOIS 








LET US PROVE THAT 


MCOWEL 


COVER PLATES are better 





Test plate, untreated above, with 
Amcoweld treated section below. 


@ We would like to send you, without cost, a special demonstra- 
tion cover plate, having one section coated with an Amcoweld 
plastic, and the other untreated. Put it in service and see for your- 
self how the Amcoweld treatment sheds weld spatter—maintains 
clear vision longer—boosts welding footage. See why more and 
more weldors use the Amcoweld non-pit cover plate. Send for 


your free sample. 


EASTERN EQUIPMENT COMPANY, Inc. 


Industrial Safety Division + Willow Grove, Penna. 


MANUFACTURERS OF AMCOWELD PRODUCTS 
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Neil J. Briehel, well known throughout 
the welding industry, has been appointed 
sales manager of the Harris Calorific 
Sales Co., Chicago. 


Henry H. Knapp has been appointed 
service engineer of the railway equip- 
ment division of the American Welding 
& Manufacturing Co., Warren, O. Mr. 
Knapp will follow the work of the en- 
gineering staff of the division in the 
design and development of a number 
of products being readied for car and 
locomotive application. He will later be 
available for field consultation on the 
installation of these devices. 


Gwilym A. Price has been elected pres- 
ident of Westinghouse Electric Corp., 
succeeding George H. Bucher, who has 
resigned from that office. Prior to his 
election as an officer of Westinghouse, 
Mr. Price had been president of the 
Peoples-Pittsburgh Trust Co., since Jan- 
uary, 1940, following three years as its 
vice-president in charge of trusts. 

Mr. Bucher was elected vice-chairman 
of the board of directors and will con- 
tinue to serve as chairman of the West- 
inghouse Electric International Co. 


» « 


Lt. Col. Charles H. Greenall, now di- 


rector of research at Frankford Arsenal, 


rector in the Franklin Institute La 
tories on or about April 1. Col. Gre 
formerly supervisor in charge of me 
materials at the 


atories 


Dr. Eksergian 


Research 


» 38 


3ell Telephone 
a mechanical 
cializing in materials development 
will assist Dr. Henry B. Allen, secr: 
and director of the institute. 
Eksergian and Dr. W. F. G. Swann 
act as senior consultants 


is chief 


Li 


engineer 


to 


Dr 


. Ruy 


Dr. A 
consulting 
gineer for the Edward G. Budd Mfg 
and Dr. Swann is director of the B 


Foundation of the institut 


Edward E. Helm, general sales 1 





Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 








will take up his duties as executive di- ager of The Reliance Electric & F 
neering Co., has been elected 
a vice-president of the company. Mr. H 


a r 


has been with Reliance since he gt 
ated in electrochemical engineering { 
Penn State College in 1924. He 

member of the Association Iron & St 
Engineers, the Engineers’ 
Pennsylvania and the Technical A 
ciation of the Pulp and Paper Indust 


Society 


R. David Thomas, Jr., director of 
search and engineering of Arcos ( 
since 1940, has been elected vice-p1 
dent of the company. Mr. Thomas 
is a graduate of Cornell University 
holder of a master’s degree in Chen 
Engineering from that institution, 
member of the American Welding S 
ciety, American Society for Test 
Metals, American Society for Metals 
the Franklin Institute. 


Frederick J. Bruckner has been 
pointed assistant manager of sales 
the Chicago district of the United Stat 
Steel Supply Co., U. S. Steel subsidiar 
He was formerly manager of the sta 
less, alloy and aircraft 


steels divis 








Drillet Box Jig Saves Up to 75% 
of Jig Body Expense and Labor! 


The six-sided Drillet Box Jig above and at right hasa 
range of 125 different sizes, making it possible to ac- 
commodate all sizes up to 6” capacity—for drilling, 
reaming, counter boring, counter sinking, spot fac- 
ing, tapping, etc. 


The Dritlet Box Jig makes special toe! design for drill 
jig unnecessary. Saves up to 75% of the time and cost 
oF building a jig body. By merel sraes thumb- 
screws jal wine leaf, parts may be quickly loaded 
or unloaded. The jig may be used on all six sides, 
taking advantage of its full capacity. 


Another useful product is chewing gum. You can en- 
joy chewing Wrigley’s Spearmint Gum even while 
your hands are busy. The pleasant chewing helps to 
steady you—helps keep you alert and on your toes 
when you're doing a monotonous job. 


Besides the satisfaction chewing gives you, it ee 
keep your mouth moist and fresh so you naturally 
feel better—and feeling better you work better. 


Scores of industrial plants report that they have 
stepped up their workers’ morale and efficiency by 
making chewing gum available to them. 


You can get complete information from The Chicago 
Drillet Corporation, 920 S. Michigan Ave., Chicago 5, l/l. 


Neil H. Hanson, formerly with 








Linde Air Products Co., has start 
new welding supply business in Bir 
ingham, Ala. The new enterpris« 
known as the A. C. Welding Supply | 
Office and warehouse 
1000 N. 28th St., 


facilities are 
Birmingham. 


C. S. Munson has been appointed 
sistant to general manager of sales 
the Vanadium Corp. of America. |! 
returns to the company after four and 














half years of active duty in the l 
Navy as a Lt. Commander. 


Drillet Box Jig in Locked Position 


Albert O. Vogel, formerly lieutena 
commander, U. S. Navy, has returned t 
The Vilter Mfg. Co., Milwaukee, a 
appointed assistant to the president 


Ralph H. Engstrom has rejoined | 
sales division of the Bastian-Bless! 
Co., Chicago. Captain Engstrom retut 
after four years 
forces. 


AA-59 service in the arn 
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DEPENDABLE 








For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 


NATIONAL CARBIDE CORPORATION 




















Designed especially for weldors’ use 
WHEELRITE All-Welded CYLINDER TRUCKS 


Meet all tank handling requirements 


For Safe, Easy handling and transporting of 
tanks for jobs in both shop and field, use depend- 
able WHEELRITE 


All-Welded Cylin- 
der Trucks. Sturdy 
all-welded angle 
iron framework — 


Hefty one-piece 


tubular steel han- 
dies — Large, wide 
flanged _easy-roll- 


ing steel wheels. 





Available in three sizes 
to provide for every type 
cylinder and unit used in 
welding. 


Illustrated: 
Wheelrite No. 
Provides for the two 
largest size tanks of 
oxygen and acetyl- 
ene. 18 inch wheels. 


} — 


Send for illustrated 
circular. 





Distributors wanted. 


Weldrite Co., Brac. MiB rs. estoriisnes 1908) 
29-23 40th Road, Long Island City 1, N. Y. 














60 E. 42nd St., New York 17, N. Y. 
Fluxes cost SO LITTLE yet 

ol are SO IMPORTANT 

Aum Borax Use only those GOOD Guaranteed 


DING « ANTI-BORAX”’ 


FLUXES 








Cast Iron Welding Flux. 

Brazing Flux for Brass, Bronze, etc. 
“Braz-Cast” Flux for Bronze Welding Cast Iron. 
Aluminum Flux for Cast Aluminum. 

Aluminum Flux for Sheet Aluminum. 

Stainless Steel Welding Flux. 

No. 11 Tinning Cempound. 

No. 16 Silver Solder P Paste Flux. 


Send for Free Samples 
MANUFACTURED ONLY BY 


ANTI-BORAX COMPOUND CO., Fort Wayne, Ind. 











Builders of 


p vité ' 
and Gintures 


for Manual and 


Automatic Welding 








Teall Ave. and Riegel St. 
SYRACUSE, N. Y. 














_ ill 





@ BENTLEY WELDERY, Inc. 


2 | 
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HOT 
TIPS ¢ 


The curve indie _tem- 
perature versus conductivity, 
showing the decrease of -c6n- / 


ductivity in welding tips as thé f 







temperature is increased. “Hot 
Tips” mushroom, further de- 
creasing effective current due 
to the increased area of contact. 
The problem of “Hot Tips” 
can only be solved by the most 
effective application of water 
cooling. Short circulating tubes 
create insulating steam pockets 
on the inner-surface of the 
tip. Overheating is the result. 
Adjust-A-C ‘old holders utilize a circulating tube adjust- 
able to the depth of any length = This design has com- 
etely overcome the 
problem of “Hot Tips” 
y releasing the water at 
the extreme end of the 
circulating channel. 
Steam pockets are thus 
eliminated and highest 
efficiency and longevit 
for the tip are shtained 
Write for full informa- 
tion on proper tipcontrol. 


S-M-S CORPORATION 
1165 Harper Ave., Detroit, Mich. 


Monvufacturers of 
HOLDERS EA 


4 
Adjust-A-Cold Tube 





ELECTRICAL CombUCTIVITY 











TEMPERATORE — DEGREES FARE RREIT 





ications 


“Unusual Alloys for Unusual App 












“METRO’'S” OUTSTANDING VALUES 


New Low Priced 
High Quality 
Specials 


Immediate Delivery 







No. 350 


Substantial Profit 
Margin for 
Distributors .... 


Your sample order invited 






No. 351 


METRO MANUFACTURING CO. 


LONG ISLAND CITY 1, N. Y. 











W-AL-CO 
ALUMINUM SOLDER 
716 LOW-MELTING ALUMINUM BRAZING ROD 
WHITE METAL FILLER ROD 


WELDING ALLOYS MANUFACTURING (0. 744 Broad St., Newark 2, N. J. 


















A SS A 


1 Fear of overheating can be forgotten. 
2 Cleaning and grinding are unnecessary, because it 
penetrates through grease, oxides, etc. 


3 Chipping is unnecessary. A satisfactory bond can be 
obtained on oxidized surfaces. 


4 Deteriorated cast iron can aways be welded with 
“York's 77" 


YORK ENGINEERING COMPANY 


=~ 


YORK’S 77 





3349 OGDEN AVENUE CHICAGO, ILLINOIS 


azine’ FLUX 
J 
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Irving C. Brown, formerly sales 
ager of Thomson-Gibb Electric W, 
| Co., has been appointed sales mana, 
| the industrial electronics division 
| theon Manufacturing Co., Walt 
| Mass. He brings to Raytheon a 
| range of experience in advertising 
| promotion and service activities 
Brown is a native of New Hamy 
and a graduate of Wesleyan Unive 


E. R. McClung, Jr., former we 

| engineer with the New York Ship! 

ing Corp., Camden, N. J., has join 

staff of Lukenweld, Inc., Coatesvill 

as welding engineer. In his present 

sition, Mr. McClung will be respor 
| for procedures, techniques, training 
| new developments in welding 


| engineer at the Ternstedt Mfg. Divi 
of Fisher Body Corp., has been appoi 
| Detroit manager of Precision We 
| and Machine Co. His headquarters 
| be located at 6432 Cass Ave., Detr 


| 
| Thomas P. Moran, formerly w: 
} 


Jack Green, former assistant 
manager in Chicago for Tube Turns | 
has been appointed sales manager o 
corporation’s welding fittings divis 
| Succeeding Mr. Green is Tom Pike, 

specialist in refinery and oil equipn 

who was prior to his affiliation with 1 

Turns an engineer salesman for \ 
| Guiberson Co. 


I. Kagan of Hercules Electric & M 


| Co., Inc., is back at his post as sa 


manager in charge of the Herco A 
Welder department after three y: 


| absence in the southwest Pacific 


Frederick H. Newhardt, formerly wit 
| General Electric Co., has been appoint 


sales manager of the Industrial divisi 
for Eastern Metal Products Co. 
company has recently increased its 
pacity for the molding of aluminum 
other non-ferrous materials 


Died... 


Dr. Harry F. Waite, pioneer X-1 
developer, died January 26, following 
long illness. Dr. Waite was president 
the Picker X-Ray Corp., and Wa 
Manufacturing Division, Cleveland 


> «€ 


Robert L. Gordon, a vice president 
director of the Pullman-Standard ( 
Manufacturing Co., died February 12 
St. Petersburg, Florida He was 
charge of the company’s sales in Ne 
York. Mr. Gordon was also a vice-pres 
dent of the Pullman-Standard Car F» 
port Corp. 
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: X —a-:, Take advantage of these improved EutecTrodes: 
W LOW TEMPERATURE 2 4 # 24—1for cast iron—no preheat—AC-DC 


# 24B—for cast iron—AC-DC 


TGs SS Be om. 





EutecTrode 28 and these EuteChroms: 
A Coated Electrode for the Metallic — SonseCostings oS ees 
weidce wit ° 





Arc Welding of Bronze, Brass, Copper EutecTrode 28. This 


: is the first electrode 
For reduced produetion costs—can be used develaied thet cas uc 


with AC and DC —deposits sound welds cessfully weld copper, 





# 4—for work-hardening overlays—AC-DC 
# 6—for overlays on tool steel—AC-DC 
# 8—for high hardness, impact strength — 







» good corrosion resistance —a close brass ond bronze with an 
ty ns Png ayn <i AC-DC metallic ore. Com- AC-DC 
color MEER WS SON SrEREES Gne yerew pletely machinoble, perfect 






brasses—tensile strength 45,000 psi. | color match, high tensile arenes" # 12—for extremely hard overlays—AC-DC 


EUTECTIC WELDING ALLOYS CO., New York 3, N. Y. FREB scsine wit eurecc tow 


Temperature Welding Rods, 
















Originators & Pioneers in Low Temperat Ww 








WE MANUFACTURE OXYGEN THERAPY APPARATUS e CYLINDER 

VALVES ¢ CYLINDER MANIFOLDS ¢ NEEDLE VALVE CONTROLS 

e WELDING AND CUTTING EQUIPMENT ¢ PRESSURE REGULATING 

VALVES & REGULATORS ¢ SAFETY VALVES * COMPRESSED GAS 

APPARATUS FOR: OXYGEN, HYDROGEN, NITROGEN, ACETYLENE, 
CARBON-DIOXIDE, HELIUM, ETC. 


Send for 32-Page Catalog Featuring Welding and Cutting Equipment and Supplies. 


JOHN NAGELDINGER & SON, INC. 


Established 1880 
Nageldinger Style “N" 08 Regula. Factory and Office at 409 E. 91st St., New York City 28, N. Y. 


tor for delivery of pressures up to 
500 Ibs. p.s.i. 














Most Economical. 


Unrivalled economy is provided by the many 
superior, exclusive design and construction 
features of the Improved “Round File” lighter. 
A large file area is provided—approximately 
one square inch. The file is of superior 
quality, hardened in our own factory. The 
spark metal is of large diameter and the 
patented cartridge holding the metal locks 
exactly into position, permitting instant re- 
placement. Every part of the lighter is thor- 
oughly tested. 


The Improved “Round File” Gas Lighter 
SAFETY GAS LIGHTER Co. ( f0i ) LYNN, MASSACHUSETTS 































WELD-A-CAST Flux 
The old brand is still the best 
No. 1. For Welding with Cast Iron 





\WELD-A-CAST/ MY 
; No. 3. For Brazing and Bronze 
Welding. 
No. 4. For Welding Cast 
Aluminum. 


Ask Your Dealer—or write 


CORTLAND WELDING COMPOUND CO. 





Cortland, N. Y. 
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See how these 3 
McGRAW-HILL Books 
help you 
get ahead gs 
faster aX 

oat 


10 days 
on approval 








MOVING AHEAD 
ON YOUR JOB 


By Richard P. Calhoon 
Personnel Director, 
Kendall Mills 


295 pages, 5'/2 x 8, $2.75 | 


This amazingly practical and authoritative book shows 
how you can start now to place yourself NEXT IN 
LINE FOR PROMOTION and headed for future 
success! It shows what present-day business requires of 
you, gives dozens of pointers and tells how you can 
apply them to overcome your shortcomings, shows howe 
to make good on what you do so 4s to stand out in 
competition with others. Do you want to be there 
when the promotions are handed out? Then send for 
this stimulating and helpful book today; see exactly 
how it prepares you to capitalize on your merit, win 
respect and promotion on your job. 


THE TECHNIQUE 


OF HANDLING PEOPLE 


By Donald A. Laird 

Industrial Consultant 

and Eleanor C. Laird 

Research Librarian 
139 pages, 5° x 8/2, $1.75 

Here is a practical manual bringing you the 11 simple, 
workable methods of dealing with people that business 
leaders use. The book tells what to say and do in your 
everyday contacts with others in order to win their 
ae good-will, and cooperation. The methods 
are clearly demonstrated in numerous stories of real 
people of today, and together form a direct, easy-to- 
understand, easy-to-use technique for improving your 
relations with others and especially for securing better 
results in training, directing, supervising, and other 
elements of successful leadership. 


MAKE THE MOST 
OF YOUR LIFE 


By Douglas Lurton 
240 pages, 5'/2 x 8, $2.00 


Learn from this stimulating book how to make the 
most of capabilities you have for a more successful 
career, a richer personality, a happier life. Here are 
tests to help you estimate your own personality strength 
and shortcomings—quick steps for developing the ten 
vital personality qualities scientifically proved more 
important than technical skills in making the most of 
your life. Learn how to make a workable plan for liv- 
ing. See how you can overcome your handicaps, rid 
yourself of self-pity and fears—write your own ticket 
to success and happiness by developing your own best 
qualities. 


Simply send this coupon 


McGraw-Hill Book Co., 330 W. 42 St., N. ¥.C. 18 
Send me the books checked below for 10 days’ exam- 
ination on approval. In 10 days I will pay for books 
plus few cents postage, or return books postpaid. 
( Postage paid on cash orders. ) 
[) Calhoon—Moving Ahead on Your Job, $2.75 
() Laird—The Technique of Handling 
1.75 


eople - $ 
() Lurton— Make the Most of Your Life, $2.00 





Name 
Address. 

City and Srare. 
Company____ 


Position. 
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From The 
Patent Office” 


(Continued from Page 82) 











Electrode Holder 


2,389,569. Henry J. Wagner, Jackson, 
Mo. Filed Feb. 16, 1944. Issued Nov. 
20, 1945. 

An electrode holder with upper and 
lower tong members. Upper tong mem- 
ber includes a solid jaw having an in- 
tegral shank projecting from the inner 
end. Shank has a forward portion re- 
duced in width to provide a depending ear 
and a rearwardly and upwardly extending 
rear portion. An insulating handle is 
fitted on and completely encloses the rear 
portion of the shank. Lower tong member 
includes a jaw having a shank integral 
with and projecting from its inner end. 
The shank of the lower tong member 
projects inwardly beyond the shank of 
the upper tong member and includes a 
narrow outer portion provided with a 
longitudinal recess to receive the ear of 
the upper tong member. A pivot extend- 
ing through the ear and the shank of 
the lower tong member connects the 
tong members, and a helical compression 
spring is interposed between the shanks 
to urge the jaw of the upper tong mem- 
ber into engagement with the jaw of the 
lower tong member. Spring is seated at 
one end in the insulating handle and at 
the other end in a wide recess in the top 
of the shank of the lower tong. An 
adjustable bushing threaded through the 
shank of the lower tong member receives 
the lower end of the spring for adjust- 
ing the tension of the latter. A conductor 
is secured in the socket of the lower tong. 


Weldor’s Helmet 


2,390,006. Lawrence A. Severy, South- 
bridge, Mass., assigned to American Op- 
tical Co., Southbridge. Filed June 8, 1942. 
Issued Nov. 27, 1945. 

A weldor’s helmet comprising a face- 
protecting portion, to which is pivotally 
connected a headband supporting struc- 
ture. Band structure has overlapping end 
portions, one of which engages the head 
and has flangelike members extending 
outwardly of the side in parallel relation 
with each other. A block is secured be- 
tween the flanges to produce a slideway 
for receiving the opposed end portion 
of the band. The opposed end portion 
of the band has a number of spaced 
notches adapted to be engaged by a 
latch lying within a slot in the block. 
Latch is so arranged as to permit the 
notched end portion to move freely in 
a direction inwardly of the slideway and 
to engage an aligned notch to restrict 
movement in the opposite direction. 








Sold his season's quota in two 
weeks. His manufacturer uses 


OVLONIAL 


GLOVE AND 
ARMENT SPLITS 


It would make our line easier to 
sell. Colonial produces large 
spread whole kips and side splits 
in Pearl and Fawn. Send for 
samples. 


COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 










































W-AL-CO RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


Types 2S, 43 and 52 
Brazing 716 (low Melting) 





FOR CAST ALUMINUM 
Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16” size only 


WELDING ALLOYS MANUFACTURING CO. 
744 Broad St., Newark 2, N. J 
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WELDON * fe) - 14-35 


oi ae 


GRIND TO BUFF —- ONE OPERATION 
@ produce clean slag Saves Time and Improves Work With Simultaneous 


ly separation © BURRING 
Z 


= give off no odors or * FINISHING 
toxic fumes ® POLISHING 
























For further information write BRIGHTBOY INDUSTRIAL 


PHILADELPHIA QUARTZ COMPANY | DWIsION 


Weldon Roberts 
Manufacturers of Silicate of Soda Rubber Co. 


Gen’! Off.; Dept. A, 125 S. 3rd St., Philadelphia 6 







Newark 7, New Jersey 
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-—, ee Gao Geenek. gs 
SIXTEEN YEARS OF PROVEN SERVICE 
GOOD VISION 1S IMPORTANT! 


PRESERVE YOUR MOST ROUND FILE FLAT FILE AUTOMATIC 


VALUABLE POSSESSION — sivecei’s duanaiiiatinia 
GOOD EYESIGHT ORTMENT 












Avoid eye strain For 
guarding your eyes 
against strain while do- 
ing prolonged and inten 
sive eyetasks, as in welding, 
use Ever-Klear Cover Lens. 
Ever-Klear Lens cannot pit or 
allow molten sparks to fuse on 
the surface. 

























Employ 











Ever-Klear Lens 






for better welding 








size ” for arc-welding shields. ... aa 2.40 per dozen . 
ae as ek. ete Sig es Lighters for every purpose. Renewal Flints for all 
F. R. FAULK, DISTRIBUTOR makes of lighters. Write for Circular and Prices. 











405 Penn Avenue Pittsburgh 22, Pa. FLINT PRODUCTS C0 MANUFACTURERS 2923 Ave. H 
« (Established 1930) Brooklyn 10, N. Y. 


Hing Uo | 


METAL BOND 
trains quickly, thoroughly 


BD stag. Eccblshed long bole the war Welding and 
Brazing Fluxes 


to give experienced operators to the 
are Quality Products 


fast growing business of arc welding. | 
Instructors Are Expert Welders... ava ope » Nec. Ge 
SEND CARD FOR OUR A-4 CATALOG 
All Metal Bond products are sold on—''The user must be 


and they are expert » too. 
They've all had years 

satisfied or he returns unused portion in original package 
for ‘Money Back'." 


of experience show 
METAL BOND MANUFACTURING CO. 


g others the correct proced- 
3201 Kossuth Avenue St. Louis 7, Missouri 





























utes of every type of welding. 
ind Your Men to Hobart 
mits send men and women to 
Stheir welding operations. §£ 












TRADE SCHOOL @ 


Box U-361, Troy, Ohio 

















“ELECTROLOY" fr RESISTAI CE WELDING 





















































Butt Catalog tes 
Flash and 
Spot Prices 
Seam on 
J Projection Request 
SEAM WELDER BUSHING 
THe So a Co. Inc. 1600 Seaview ave. Briocerorrt, Conn. 
ALFLUX No. 1 ALUMINUM ALFLUX NO. 2 ALUMINUM 
WELDING FLUX ___ WELDING FLUX 
A flux of unrivalled excellence for wrought and cost alu- 
A genera! purptse flux which may be used to an advantage minum, aluminum alloys and magnesium. It is especially 
for all classes of aluminum welding, but is primarily rec- adapted for aircraft, architectural and light sheet meta! 
ommended for heavy work such as castings, repairs, etc work : 
WIRE DRAWING 
ALFLUX NO. 2A BRAZING FLUX One of our new specialities is wire drawing. We redraw 
A flux which produces a neatly brazed joint at a low cost aluminum wire to any size desired. 


it is excellent for parts that ore toe thin to be welded. COST — SMALL . * . DELIVERY — PROMPT 
Manufactured By 


WOOLDRIDGE ALUMINUM WELDING PRODUCTS 


Glastonbury, Conn. 
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Atomic-Hydrogen Torch 


2,393,199. Gareth G. Somerville, Pitts- 
field, Mass., assigned to the General Elec- 
tric Co., Schenectady, N. Y. Filed March 
6, 1943. Issued Jan. 15, 1946. 

An atomic-hydrogen torch compris- 
ing an electrode holder, an electrode- 
holding collet and electrode-adjusting 
screws making a threaded engagement 
with one another and having electrode 
passageways. The latter passageways 
are aligned with one another and with 
the electrode passageways through the 
collet and holder. One of the adjusting 
screws makes a threaded engagement 
with the holder and acts on the collet. 
The other adjusting screw has a means 
for holding an electrode in its longitudinal 












Extra quality—A large 
variety to choose from 
STEEL BAR CLAMPS 
CARRIAGE CLAMPS 
SPECIAL WELDERS 
C CLAMPS 
HANDSCREWS 
Ask for them by name 
Send for Catalog No. 16 


ADJUSTABLE CLAMP CO. 
“The Clamp Folks” 
\ @ N. Ashland Ave., Chicago 22, U.S.A. i 








| 
| 


| 
| 
| 
| 
| 





passageway and a means for rotating the 
electrode-holding adjusting screw rela- 
tive the collet-engaging adjusting 


to 


























> 


screw to feed an electrode lengthwise by 
the electrode-engaging surfaces of the 
collet. 


Cutting Tip 


2,392,593. Alexander F. 
Jenkins, Baltimore, as- 
signed to The Alexan- 
der Milburn Co., Bal- 


timore. Filed Feb. 2, 
1944. Issued Jan. 8, 
1946. 


A torch tip having 
a one-piece body por- 
tion provided with an axial oxygen pas- 











“SAR-T” CURTAINS 


for Industrial Uses 


*« 





Top Protection * | 


for Workmen 
Made of fine quality, heavy | 
flame-proof duck. 

Any size required. 
Equipped with grommets 
ready to hang. 

Color: Olive Drab. 


Write for prices and descriptive material. 


FRED JESSAR 


104 Denckla Bidg. Philadelphia 7, Pa 








The | Wheels of Industry Tarn Again’; 
— Breaks are welded J with , 7 
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SHAWINIGAN PRODUCTS 






CORPORATION 


1317 EMPIRE STATE BLDG. 350 FIFTH AVE., NEW YORK 1.NY. 
Le EEEEEEREIEipemensemnennenenenan nanesnnnnnEEEE 





sageway and an annular series 
bustion-gas passageways opening 
discharge orifices in the front . 
tip. An annular recess is for: 

rear end of the tip, and the ce 
tion of the tip body extends r: 
as a relatively narrow tubular p: 


| An annular insertable member { 


| within the recess but terminates a 





the forward end to provide a: 
chamber. The insertable memb: 
vided with a series of gas-admis 
sageways leading to the chamb 
tion of which is to equalize the 
tion of gases to the passagewa 
tip body. The insertable 
extending rearwardly to 
tubular axial projection, 
is coterminous. 


men 
fit tig 
with 


» « 


X-Ray Cassette 


SS a? 
Frank T. Pow- 
ers, Glen Cove, 
New York. Filed 
Nov. 24, 1942. Is- 
sued Dec. 18, 
1945. 

A cassette for 
X-ray radiogra- 
phy with provis- 
ion for handling 
and exposing 
successive por- 
tions of a long 
strip of ray-sen- 
sitive material. 
The cassette 
comprises a cas- 
ing having a curved flexible-wall | 
forming an exposure window. A clam 
ing means within the casing moves int 














o& 


| and out of a predetermined position 


| ment with 


| 





| order to press a measured length 

| ao into substantially planar engag 
the wall for exposure 
X-rays through the window. The strip |: 
severed by a means within the cas 
operable upon movement of the clam; 
ing means out of the predetermine 
position. 


» <€ 


Electrode Holder 


2,390,997. Hardick F. Fuller, Portlan 
Ore. Filed Sept. 12, 1944. Issued De 
18, 1945. 

This holder consists of an all 
sheath-like unit comprising a ng 
tudinal shank forming the sheath prope! 
and including parallel slotted side flanges 











The outer end of shank is fashione: 
a stationary electrode-accommodating 
jaw. The opposite end of the w 
formed with a lateral cylindrical « 
sion provided with a socket to acco! 
date a lead-in and provided on its © 
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der F. 
The A 
burn ( 
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r Y radial, circumferentially annular member fits snugly within the means to close the normally open valve 





der F. Jenkins, Bal- 
jore, assigned to 
The Alexander Mil- 
burn Co., Baltimore. 
Filed Jan. 11, 1945. 
Issued Jan. 8, 1946. 
\ torch tip having 
main body portion 
vided with an ax- 
oxygen passage- 
and an annular 
series of combustion- 
gas passageways 
ening through dis- 
arge orifices. The 
assageways lead 


an annular recess formed in the 
rear end of the tip body. An insertable 











sued Jan. 1, 1946. 

In a resistance-welding machine, the 
combination of means to effect movement 
of at least one electrode and to apply 
welding pressure. Elements are: a hy- 
draulic-fluid motor connected with the 
electrode, a source of hydraulic fluid un- 
der pressure, a conduit to connect with 
the motor in order to actuate it to apply 
an initial welding pressure, a discharge 
conduit, a normally open valve and a 
pressure-loaded relief valve in series in 
the discharge conduit. As determined by 
the loading of the relief valve, the hy- 
draulic fluid under pressure may move 
through a substantial portion of the first 
conduit and through the discharge con- 
duit. There is also a power-operated 





In a brush assembly for attachment to 
the end of a rotating shaft, the combina- 
tion of a holder be connected to the shaft 
and a plurality of brush elements. Each 
of the latter consists of a plurality of 
strands and each has an opening at its 
rearward end. A core extending axially 
within the body defines an annular space 
in the recess at its forward end to re- 
ceive the rearward ends of the brush ele- 
ments. Core is enlarged at its forward 
end and has radially extending protru- 
sions to engage the openings at the rear 
ends of the brush elements. There is also 
a means for locking the core in the body. 
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2 new GREYHOUND 


FARM and SERVICE STATION 
PORTABLE A. C. WELDERS 


Built-in Capacitor for High Power Factor Correction — Meets 
R.E.A. Requirements — Also Reduces Power Bills and 
Installation Costs 





Exterior View 


Model N115—Has a New 
Power Packed Multiple- 
Coil Transformer, Fea- 
tures 4 Coils Instead of 
2. Also Separate React- 
ance, Double-Woven 
Spun-Glass_ Insulated 
Magnet Wire. 15 to 
115 Amperes. 





520-28 Morgan Ave., Brooklyn 22, N. Y. 





THe WELDING ENGINEER—MarcH, 1946 





Model NIT5S 

MODEL NF180 — Has the Same Transformer 
as our World Famous Variable Core Type 
Heavy-Duty Industrial Models with Hand- 
wheel Stepless Amperage Control. Double- 
Woven Spun-Glass Insulated Magnet Wire. 
20 to 180 Amperes. 


Write for Details — ALSO HEAVY-DUTY INDUSTRIAL MODELS 
Territories Available for Distributors 


GREYHOUND A. C. ARC WELDER CORP. 


Manufacturers 





Interior View 
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‘9 paced spacing ribs. A lever having an recess but terminates short of its for- in order that the kinetic energy of the 
‘ ve at its inner end is pivoted in the ward end, thus providing an annular hydraulic fluid under movement in the 
sheath berween the side flanges; the chamber forwardly of the member. The first conduit may be translated into 
aver iS wided at its free end with a annular member is provided with a series pressure surge in the motor to increase 
sterally ojecting grooved head con- of gas-admission passageways discharg- the pressure exerted by the welding 
situting 2 movable jaw to coact with the ing into the chamber in order to equal-___ electrodes. 
rationary jaw. A flat spring having one ize the distribution of gases to the pas- 
{ coiled around the eye bears against sageways in the tip body. A series of on 
the adjacent part of the sheath, and its radial grooves are formed in the forward _ 
“ end bears against the adjacent outer face of the insertable member; each Wire-Brush Holder 
nd portion of the lever. The flanges are groove intersects one of the discharge 2,392,909. Floyd Fogliasso, Arlington, 
rovided with parallel ears, between openings of the gas-admission passage- (Calif. Filed March 9, 1944. Issued Jan. \ 
vhich a cam is eccentrically pivoted. Cam —_— ways. 15, 1946. 
ngageable with the adjacent edge of Fs 
eve 
gine R-W Actuating System | 
Cutting Tip 2,392,296. Melvin M. Seeloff, Warren, | 
O., assigned to The Taylor-Winfield 
2.392.386. Alexan- Corp., Warren. Filed April 13, 1944. Is- 











¥%& These fine Metalklad 
welding lenses afford 42% 
greater visibility. The mir- 
ror surface reflects harmful 
arc rays. They are a*must 
in every modern, up-to- 
date welding shop. Send 
the coupon below for full 
particulars. 


AMERICAN AGILE CORPORATION 
5806 HOUGH AVE. + CLEVELAND 3, OHIO 










AGILE  w ACTARC 
’ _ 


PN 24 





TODAY! 


AMERICAN AGILE CORPORATION 
5806 HOUGH AVE. + CLEVELAND 3, OHIO 
Gentlemen 


Please send me your lotest literature on AGILE 
METALKLAD Welding Lenses 
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Flash Arrester 


2,391,592. Ralph C. Pierson, Indian- 
apolis, Ind., assigned to Union Carbide 
and Carbon Corp., New York City. Filed 
May 2, 1940. Issued Dec. 25, 1945. 

A flash arrester comprising a body 
having a chamber through which acety- 
lene or the like is conveyed. A first shoul- 
der is located in the inner wall of the 
body, at one end of the chamber. The 
body is grooved at the opposite end of 
the chamber to form a second shoulder. 
A perforated plate abutts against the 
first shoulder and forms a seal there- 
with, while a second perforated plate is 
located at the opposite end of the cham- 
ber. Flash-arresting material is placed 
within the chamber between the plates. 
A retaining means is deformed into the 
groove and engages the second plate to 
hold the plates and material in the cham- 
ber so that the material cannot be re- 
placed without destruction of at least a 
part of the flash arrester. 








Hard-Faced Die 


2,392,821. Malcolm G. Kreag, Chicago, 
assigned to Haynes Stellite Co., Koko- 
mo., Ind. Filed Jan. 22, 1944. Issued Jan. 
15, 1946. 

A metal-working tool having a wearing 
surface composed of a nickel-base alloy. 
The latter contains 5 to 25% molybde- 
num, 10 to 30% chromium and a nickel 
content of approximately 55 to 60%. 


R-W Electrode System 


2,392,736. Franz R. 
Hensel and Ear! I. Lar- 
sen, Indianapolis, as- 
signed to P. R. Mallory 
and Co., Inc., Indianap- 
olis. Filed May 2, 1944. 














— 






| Issued Jan. 8, 1946. SN 
| % : P ' VAS 
A spot-welding elec- y 
trode system comprising y) 
| in combination an elec- ZZ et 
| trode holder and an elec- U4 | 
trode having depressed Va” 
ions i Yi tea 
portions on its outer sur- Ga 


By 


face. A _ sleeve covers 
and seals these depres- 
sions from the exterior 
in order to define a cool- 


a2 


so 





ing the electrode 
| Cooling fluid is passed through this space. 
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ing space without substantially increas- | 
external diameter. | 





Wire Mesh W elder 


2,390,174. George R. Roemer 
Lebanon, Pa. Filed Jan. 1, 194 






Mount 


ssued 
Dec. 4, 1945. 

Apparatus for continuous! Iding 
wire mesh. It includes upper Se 


rotary electrodes and a hollow 

which a rotary transformer is nied 
The stay wires of the mesh 
tioned across the line wires , 
lower electrode. Line wires a: ck 
up by laterally spaced cylindr 

tact surfaces. Upper rotary elect: 


formly presses a stay wire ag t the 
line wires as each stay wire | s be 
tween the upper and lower «¢ rodes 
The passage of each stay wire tsa 
momentary energization of the trans. 
former primary circuit while a stay wire 
is pressed against the line wi and 


contact surfaces. 





Welded Turbine Blades 


2,392,281. Robert C. Allen, Wauwatosa 
Wis., assigned to Allis-Chalmers Mfg. 
Co., Milwaukee. Filed July 10, 1941, [s 
sued Jan. 1, 1946. 

A method of making a bladed 
for turbines and the like by wel 
blades to an element of a singk 


peripheral portion of the same width as 

the base ends of the blades. Thi 

eral portion is partially covered wit 

a chill-ring structure. When the blades 

are properly positioned in rows, t j 
base ends form with the chill-ring str 2 


ture and the exposed part of the 

eral portion a laterally opening cl 
This is filled with weld metal to f 
unite the channel-forming port 

the blade ends with the peripher 
tion. The chill-ring structure is t! t 
moved to form a second laterally) 

ing channel in the opposite direct 
second channel is formed in part by the 
metal previously deposited in th 
channel. It, too, is filled with weld 1 
fusibly integrating the 
portions. 


exposed i 





HARGRAVE 
TESTED CLAMPS 


NOIVIDUAALY TESTED 
WELDING 
DEEP REACH 
oltiia a Ladi. ic] 
FORGED STEEL 


Write for new cate- 
log showing o clamp 
for every purpose. 


ea wom OTT f 
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Ask your supply house | 


The Cincinnati Tool Co. 


1944 Waverly Ave Cincinnati 12, 0, 


Marcu, 1946 





